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PREFACE. 



The following Epitome of Gardening was written 
as a treatise on the important industry of Horti- 
culture for the pages of the Encyclopedia Britannica. 
Such a treatise, it has been represented to us, might 
prove a useful manual for amateurs and others, to 
whom a handbook like the present often proves 
more acceptable than an exhaustive and ponderous 
volume ; and therefore it has been thought desirable 
to issue it in a separate form. 

The article "Horticulture," as it stands in the 
pages of the Encyclopedia, is founded on Dr Neill's 
original treatise as revised by Mr M'Intosh. Such 
portions of this article as were deemed suitable have 
been retained, and recast, sundry additions have 
been incorporated, and the most important omis- 
sions have been made good. In this way an attempt 
has been made to give, under definite heads, a brief 
account of the whole subject of modern practical 
gardening in a form likely to be useful and easy 
of reference. In thus modernising the tone of the 
article, ther vast amount of information now being 



VI PREFACE. 

constantly collected and disseminated by the horti- 
cultural press has not been overlooked. 

To the Encyclopcedia article sundry additions have 
here been made, the better to adapt it for inde- 
pendent use, and to compensate for the eliminated re- 
ferences to separate articles in other parts of that great 
work. Dr Masters has, with this object, amplified his 
remarks on the Principles of Gardening ; and a few 
additions have been made in other places. Besides 
this, the chapters on Flowers, Fruits, and Vegetables 
have been lightened up by the introduction of nume- 
rous figures, for the use of which we have to thank 
many kind friends, notably MM. Vilmorin, Andrieux 
et Cie of Paris, M. Heinemann of Erfurt, and MM. 
Haage et Schmidt of Erfurt We also owe our obliga- 
tions to Messrs Barr & Sugden of Covent Garden, 
Messrs Carter & Co. of Holborn, Messrs Daniels of 
Norwich, Messrs Hooper & Co. of Covent Garden, 
Messrs Ker & Son of Liverpool, Messrs W. H. 
Quick & Co. of Barnstaple, Mr T. F. Bivers of 
Sawbridgeworth, Messrs Sutton & Sons of Beading, 
Messrs Veitch & Sons of Chelsea, Mr T. S. Ware of 
Tottenham, and Mr B. S. Williams of Holloway, 
whose contributions in the shape of illustrations add 
much interest to the pages of our Epitome. We 
feel that our especial thanks are due to MM. Vilmorin 
for the prompt and bountiful manner in which they 
have assisted us herein. 

We have styled our volume an Epitome, inasmuch 
as the space at our disposal did not pertnit that so 
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wide and comprehensive a subject as that of modern 
Horticulture should be at all fully treated. Hence 
it may be useful, in this place, to indicate the sources 
whence further information on the details of garden 
practice may be sought with the beBt prospect of being 
found by those who may be led on to require it. 
Every one interested in gardening matters should 
read the weekly and monthly journals devoted to the 
subject, and besides these we may recommend the 
following : — As standard works on the General Sub- 
ject, Thompson's Gardener's Assistant, which the 
critics have pronounced to be " the best book on 
general practical horticulture in the English lan- 
guage," and which we have adopted as our standard 
of practice ; and M'Intosh's Book of the Garden, whose 
two thick volumes are full of useful information on 
all branches of gardening ; or, as a less bulky tome, 
Loudon's Horticulturist, revised by Eobinson. In 
the department of Fruit Forcing, Mr D. Thomson's 
Fruit Culture under Glass, Mr W. Thomson's Treatise 
on the Grape Vine, and Mr A. F. Barron's papers on 
"Vines and Vine Culture," in the Florist and Porno- 
logist, are sound and practical ; while in Hardy Fruit 
Culture many useful ^ints may be gleaned from Mr 
Kivers's Orchard House, M. Baltet's Art of Grafting 
and Budding, and M. Dubreuil's Treatise on Fruit 
Trees, either in the original French or as translated 
by Wardle. In the Flower Garden Department 
reliable information will be found in Mr Hemsley's 
Handbook of Hardy Trees, Shrubs, &c, Mr Burbidge's 
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Propagation and Improvement of Cultivated Plants, 
Messrs Moore & Jackman's Clematis as a Garden 
Flower *, Mr D. Thomson's Handbook of the Flower 
Garden, Mr Kobinson's Hardy Flowers and Alpine 
Flowers, and Mr Douglas's Hardy Florists' Flowers. 
Mr W. Paul's Rose Garden and his Roses and Rose- 
Culture, with the Rose Annual of each year for its 
novel information and illustrations, may be safely 
consulted in reference to the queen of flowers ; 
while of such special subjects as Orchids and Ferns, 
the most trustworthy of available publications are 
Mr Williams's Orchid-Grower's Manual, Mr Bur- 
bidge's Cool Orchids, and Mr Williams's Select Ferns 
and Lycopods. For information on Vegetable Cul- 
ture, Mr Earley's High-Class Kitchen Gardening 
may be consulted ; and for sound and valuable hints 
on Window Gardening, Mr Burbidge's Domestic 
Floriculture. T. M. 
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PAET I. 

OETICULTUEE or Gardening embraces 
both the art and the science of the 
cultivation of garden plants, whether for 
utilitarian or for decorative purposes. The 
subject naturally divides itself into two 
sections, which we here propose to treat 
separately, commencing with the science, and passiug 
on to the practice of the cultivation of flowers, fruits, 
and vegetables as applicable to the Home Garden. 




CHAPTEE I. 

Principles or Science op Horticulture. 

Horticulture, apart from the mechanical details connected 
with the maintenance of a garden and its appurtenances, 
may be considered as the application of the principles of 
vegetable physiology to the cultivation of plants. The 
lessons derived from the abstract principles enunciated by 
the physiologist, the chemist, and the physicist require, 
however, to be modified to suit the special circumstances of 
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plants under cultivation. The necessity for this modifica- 
tion arises from the fact that such plants are subjected to 
conditions more or less unnatural to them, and that they 
are grown for special purposes which are at variance, in 
degree at any rate, with their natural requirements. 

The life of the plant makes itself manifest in the pro- 
cesses of growth, development, and reproduction. By 
growth is here meant mere increase in bulk, and by 
development the series of gradual modifications by which 
a plant, originally simple in its structure and conforma- 
tion, becomes eventually complicated, and endowed with 
distinct parts or organs. The reproduction of the higher 
plants takes place either asexually by the formation of 
buds or organs answering thereto, or sexually by the pro- 
duction of an embryo plant within the seed. The con- 
ditions requisite for the growth, development, and reproduc- 
tion of plants are, in general terms, exposure, at the proper 
time, to suitable amounts of light, heat, and moisture, and a 
due supply of appropriate food. The various amounts of 
these needed in different cases have to be adjusted by the 
gardener, according to the nature of the plant, its " habit " 
or general mode of growth in its native country, and the in- 
fluences to which it is there subjected, as also in accordance 
with the purposes for which it is to be cultivated, &c. It is 
but rarely that direct information on all these points can be 
obtained; but inference from previous experience, especially 
with regard to allied vegetable forms, will go far to supply 
such deficiencies. Moreover, it must be remembered that 
the conditions most favourable to plants are not always 
those to which they are subjected in nature, for, owing 
to the competition of other vegetable forms in the struggle 
for existence, liability to injury from insects, and other 
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adverse circumstances, plants may actually be excluded from 
the localities otherwise best suited for their development. 
The gardener may therefore, by modifying, improve upon 
the conditions under which a plant naturally exists. Thus 
it frequently happens that in our gardens flowers have a 
beauty and a fragrance, and fruits a size and savour denied 
to them in their native haunts. It behoves the judicious 
gardener, then, not to be slavish in his attempts to imitate 
natural conditions, and to bear in mind that such attempts 
must sometimes necessarily be failures. The most successful 
gardening is that which turns to the best account the 
plastic organization of the plant, and enables it to develop 
and multiply as perfectly as possible. Experience, coupled 
with observation and reflexion, as well as the more in- 
direct teachings of tradition, are therefore of primary im- 
portance to the practical gardener. 

Plant Architecture. — For details relating to the struc- 
ture of plants and the arrangement of their several parts, 
reference must be made to the text-books of botany. In 
like manner works on chemistry and physics must be 
consulted by those who are desirous of fully understanding 
the bearings of physiological and physical science on 
practical horticulture. All that it is proposed to do in 
this place is to indicate certain salient matters which it is 
especially desirable that the gardener should bear in mind. 
It may be assumed that the reader is familiar with the 
forms and arrangements of the parts of any ordinary flower- 
ing plant, its roots, leaves, the several parts of its flower, 
and so forth, but it is at the outset desirable to call 
attention to the fact that popular language often conveys 
erroneous ideas. It would not be necessary in this place 
to allude to such a subject if such errors were not likely to 
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give rise to corresponding mistakes in matters of practice. 
Under the term root, for instance, as used in general 
language, various organs are included which are not true 
roots, such as underground stems or stocks, and tubers or 
underground shoots or bulbs, which may be more justly 
called modified buds. These organs act as reservoirs or 
storehouses for water and various nutritive matters, and 
they are provided with buds which in due time will 
develop into shoots. As their structure and mode of life 
are different from those of roots proper, and they are grown 
for different purposes, so the cultural proceedings requisite 
for their growth or improvement may be and are different 
from those adopted in the case of true roots. Between 
stem and leaf there is not, in general, any practical 
difficulty in discriminating, nevertheless, some leaves 
assume the guise of stems or of branches, and some stems 
or branches are more like leaves, e.g., Buseus, Epiphyllum. 
In this case cultural procedures would not be greatly 
affected, because the conditions favourable for the one 
would be equally so for the other. The words " flower " 
and " fruit " are also used loosely by gardeners, and include 
not only organs properly so called, but also others which 
have no real claim to such designations. So long as this 
erroneous use of terms does not affect practical cultivation, 
the matter is one rather for professed botanists than for 
gardeners, but it will be easy to see from one or two 
illustrations that the principles applicable to the growth of 
flowers proper require to be modified when it is some other 
organ which it is in reality specially desired to develop. 
In the case of the Poinsettia, or of the so-called arum-lily 
(Rickardia cethiopica), the part that is so conspicuous, and 
for which the plant is cultivated, is not the flower but the 
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bract or spathe, white in the one case, crimson in the other. 
The true flowers are in these cases relatively inconspicuous. 
Under natural conditions the main object of the flower is 
the production of seed, but in the case of the two plants 
just mentioned the gardener cares much less for the forma- 
tion of seed than he does for the production of the coloured 
bracts. Now, the conditions under which the two, seed 
and bract, are formed are to a considerable extent different, 
and the gardener who, relying on the identity of name, 
should adopt for the one methods of culture suitable for 
the other would be led astray. In the case of the fig, the 
apple, the pear, the strawberry, the portion ordinarily called 
fruit has, in reality, but little claim to that appellation. 
The so-called fruit of the three first mentioned consists of a 
swollen flower-stalk in which the true fruits are imbedded. 
In the strawberry the true fruits are the small " pips " which 
may be seen projecting from the surface of the greatly 
swollen "receptacle" or thalamus. Again, in the pine- 
apple, the real fruits and seeds form but a very insignificant 
portion of the succulent mass which goes by the name of 
fruit The necessity of bearing these distinctions in mind 
maybe illustrated by the fact that, in inverse proportion to 
the degree of development attained by the so-called fruit 
in such instances as we are alluding to, is the quantity or 
quality of the seed — not, indeed, in all cases, but very 
frequently so, and amply sufficient to illustrate our point 
that the gardener is directly interested in morphological 
distinctions which, at first sight, might seem to concern 
botanists only. 

Kinship of Plants. — The natural relationships of plants 
which it is the object of systematic botany to discover 
and of classification to arrange, must also receive some 
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attention from the gardener, not only from the intrinsic 
interest of the subject, but also from the information he 
will thereby gain as to the probable requirements and 
habits of the plants under his charge. If, for instance, 
he wish to favour the growth of clover {Leguminosce) on 
his lawn, he will find it advantageous to use other means 
than if he wished to encourage the grasses (Graminece), 
and vice versa, the requirements of the members of one 
natural order being often different from those of another. 

Plant Construction. — So far as regards the internal or 
microscopical structure of plants, reference must also be 
made to text-books, but for the understanding of what 
is to follow, it may be well to state that the plant is 
wholly cellular in construction. The constituent cells are 
of very varied forms, and they are arranged in various 
ways, but in every case they consist of an outer case of 
elastic membrane called the cell-wall, more or less perme- 
able to water, and thickened or not by deposit on the inner 
side. The cell-walls enclose, at least in the active growing 
condition, a quantity of viscid matter known as protoplasm, 
in which are one or more nuclei and a quantity of water 
known as cell sap. The protoplasm is the essential part 
of the cell, inasmuch as it is the agent by means of which 
all the processes of life are carried on. Without it the 
plant could neither feed, breathe, move, grow, nor reproduce 
itself — with it all these processes are effected. When the 
protoplasm dies the cell dies. The plant, then, may be 
considered as made up of a number of bags or cells of 
protoplasm of different forms and varied arrangement 
These cells have, or may have, each an individual existence 
apart from its neighbours ; but it is more common for the 
colls to be more or less dependent one on another. Still, 
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although the cells thus live as a community, it is well to 
remember that each cell is complete in itself, and that any 
individual cell may and often does carry on its operations 
in a different manner to its neighbours. It is in virtue of 
this circumstance that we find different cells in juxtaposi- 
tion containing, some starch, others colouring matter, and 
so forth, although to all appearance there is nothing in the 
structure of the cells to account for this difference of their 
contents. The individuality of cells is a matter of much 
interest to gardeners in connexion with the various modes 
of propagation by cuttings, grafts, &c, which would not 
be practicable were it not for this capacity on the part of 
cells of living apart from their fellows. 

The woody fibres which go to make up the bulk of a 
timber tree are nothing but cells of a particular form 
thickened by the deposit of woody matter in their interior, 
and aggregated in a particular way. 

From what has been said, it will be seen that, to under- 
stand the actions that go on in plants, it is requisite, 
before all, to be acquainted with the properties and mode 
of action of the cell-membrane and of the protoplasm. 
Without entering into details, it may here be said that the 
chief uses of cell-membrane are to shield the protoplasm 
from injury, to act as a filter and allow of the passage of 
fluids and gases into and out of the cells. 

To the protoplasm belong the more important phenomena 
connected with the nourishment of the plant, the power of 
contraction and expansion, the sensitiveness, the mobility, 
and the many chemical and physical changes connected 
therewith ; by its subdivisions the growth of the plant is 
effected; by the setting apart of distinct portions of its 
substance for distinct purposes sexual reproduction is 
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effected, and in it various secretions are formed. The 
power of locomotion is also possessed by some of the lower 
plants by virtue of distinct masses of protoplasm, which 
move from place to place. In these cases the protoplasm 
is uncovered by cell-wall, but when it comes to rest cell- 
membrane is developed from its surface. 

The cell-membrane when analysed by the chemist is seen 
to have a constitution closely like that of starch or sugar, 
the protoplasm differs essentially in the admixture of a 
certain quantity of nitrogen in some form of combination. 
In the case of the cell-wall we have ternary combinations 
of carbon, hydrogen, and oxygen; in that of the protoplasm 
we have the same elementary substances in combination 
with nitrogen and often minute proportions of sulphur and 
phosphorus. In addition to these organic or carbon-com- 
pounds, various mineral ingredients are found in the cells 
or in the cell-walls, such as salts of potash, lime, magnesia, 
iron, and many other earthy ingredients in variable pro- 
portions in different plants, and even in different parts of 
the same plant. In addition to these materials, there is 
always a large bulk of water in all parts of the plant, so 
large, indeed, that much the larger portion, by weight, of 
any plant consists of water. 

Plant-Nutrition. — These substances must come from 
without, they cannot be generated within the plant. They 
must be taken up from the air, the water, or the soil in 
which the plant lives, and hence the necessity for chemically 
studying the food of plants and the sources whence it is 
derived. Moreover, although the chemist tells us that 
such and such ingredients exist in the plant, and that they 
are derived some from one source, some from another, yet 
it must be borne in mind that in the plant they do not 



PRINCIPLES OF HORTICULTURE. 9 

exist as a rule in the isolated state in which they figure in 
the analysis of the chemist, but in very varied combinations, 
and that during the growth of the plant they are subject 
to frequent changes and to transport from place to place 
according to the requirements of the plant. A plant, then, 
may be regarded not only as a machine, doing certain 
work, but as a laboratory in which very complicated changes 
are taking place, consequent on the absorption of some 
matters, their decomposition, combinations, storage, or 
elimination. These changes, in a broad sense, may be 
comprised under the heads of absorption, transport, elimi- 
nation, and change. 

Root-Action. — Absorption is confined to liquids or gases, 
for solid matters cannot be absorbed. It may take place 
in all active parts of the plants where not prevented by 
structural peculiarities, but, for practical purposes, it is 
necessary only to refer to what takes place in the roots 
and in the leaves. The greater part of the water found 
in plants, and the earthy or mineral ingredients, including 
the nitrates, which furnish the nitrogen to the protoplasm, 
enter the plant by means of the roots. Probably gaseous 
matters may also be absorbed by the roots. Absorption of 
fluids by the roots is due to diffusion or osmosis, by virtue 
of which liquids of different densities have a tendency to 
mix, the thinner passing into the thicker liquid through 
the cell-walls. 

But we do not find in the soil exactly the same solutions 
as we find in the root Again, some of the ingredients in 
the soil are practically insoluble in water, and yet they are 
found in the plant How then, do they gain access 1 The 
answer to this question probably lies in the fact that the 
roots not only absorb water, but that they have the power 
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of dissolving particles of mineral substances with which 
they come in contact by the agency of an acid secretion 
from the cell-wall, or possibly by the temporary exudation 
of some solvent fluid, which, having served its purpose, is 
immediately reabsorbed. It must also be borne in mind 
that in a well-drained, well-aerated soil, where there is no 
stagnant moisture, and where air has free access, that there 
is a continual change going on, the water by means of 
capillary action and evaporation from the surface, under the 
influence of varying temperature, is constantly in motion, 
and chemical changes and combinations are taking place 
which render an insoluble substance soluble and fit for 
absorption by the plant The absorption of feeding sub- 
stances by the roots is, of course, a matter of primary 
importance in questions of artificial manuring. The 
principle of manuring is to supply at the right time, and 
in the right quantities, such ingredients as are known to 
favour the growth of the particular plant, or to stimulate 
the development of certain of its portions, and which are 
deficient in the soil Mere analysis of a plant does not 
always indicate the kind of manure to be used; thus it 
has been repeatedly shown by Lawes and Gilbert that 
leguminous plants which contain so much nitrogen in their 
composition are not characteristically benefitted by nit- 
rogenous manures, and, on the other hand, that cereal 
crops are not specially benefitted by the application of 
mineral manures as from their composition it might be 
expected would be the case. The effect of a diminished 
supply of a particular ingredient, say potash, may be well 
illustrated by the results of experiments at Rothamsted, 
where two plots of grass land side by side were at first 
manured exactly in the same manner with mixed mineral 
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and nitrogenous manures, but, after some years the potash 
was omitted from the one plot while the manurial condition 
of the other was unchanged. The effect of the disuse of 
the potash has been to cause a great decrease of produce, 
to induce a very much darker green colour in the herbage 
than where the potash is used, and a greatly diminished 
assimilation of carbon by means of the chlorophyll of the 
leaf as hereafter explained. In other words, to quote Dr 
Gilbert's expression, "the nitrogen was there, the chlorophyll 
was there, there was the same sunlight for both plots, but 
the assimilation work was not done where there was not a 
due supply of potash." Again, mineral constituents may be 
liberally provided, but in the absence of a sufficient supply 
of nitrogen, there is defective assimilation of carbon. 

Analysis of the soil may reveal absolute deficiencies of 
potash, phosphates, or nitrogenous matters, as the case may 
be ; or it may give evidence of their presence in a form not 
suitable for plant food. But, on the whole, the safest 
plan for the cultivator to adopt is to try experiments, on a 
small scale, by growing plants under different conditions 
of manuring, and thus to ascertain what are the manures 
most likely to be of service to him in growing particular 
plants on a larger scale. In any case it is, in general, not 
difficult to ascertain what substances are beneficial and 
what injurious, and, approximately, in what proportions, 
regard being constantly had to the stage of growth of the 
plant and to the influence of climatal conditions. Thus, 
in the case of water, experiments have been made to 
determine what amount is most beneficial in the following 
manner : — A number of plants of the same kind in pots or 
in plots were watered during the period of growth with 
various quantities of water, other conditions being equal. 
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In this manner Hellriegel found that of six plots of buck- 
wheat observed during six days and supplied during that 
period with a total quantity of water, varying in the 
different plots from about 2 to about 25 gallons respectively, 
that which received the medium amount (12 gallons about) 
was most productive, heavier both in stem and seed, and 
bore the largest proportion of seed. Of the two extremes, 
deficient supplies of water were far more prejudicial than 
excessive quantities. Similar experiments of Nobbe have 
shown that, as a general rule, the best effects are produced 
when the proportion of mineral ingredients (including 
nitrates) to water is as 1 to 1000, and the growth of plants 
was checked when the proportion was reduced below 0*5 or 
increased beyond 2 parts in the thousand. Similarly, it 
has been shown with regard to potash that the largest 
produce of barley is obtained when used in the proportion 
of 71 to 1,000,000 fl> of soil It has, moreover, been 
abundantly proved that if nitrogen in some form or other 
be deficient in the soil, no considerable plant-growth takes 
place even though the mineral ingredients exist in sufficient 
amounts. The exact amount of nitrogen to be applied with 
most benefit of course varies with different plants and 
under different conditions, but as an illustration of the 
range of difference, reference may be made to an experiment 
of Hellriegel showing the increased amount of nitrogen 
observed in the grain of various cereals grown in soils 
known to contain nitrogen in amounts varying from nothing 
to 84 parts per 1,000,000 of soil ; to mention only one 
case, the increased yield of grain varied from about half a 
pound to more than 9 E>. Here it was not the largest 
quantity of added nitrogen which produced the best result, 
for, while with 42 parts per million the yield was aug- 
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merited by 6 lb, double the quantity only yielded 9*2 in- 
crease, and the same fact is brought out in the experiments 
of Lawes and Gilbert. Again, in the application of manures 
it is requisite to take into consideration the purpose for 
which the plant is grown, for, while some manures, such as 
ammonia-salts, specially favour the production of leaves, 
others, on the contrary, are more propitious to the forma- 
tion of woody fibre. The quality, too, of the product is 
much influenced by the manure. The enormous roots seen 
at agricultural exhibitions are by no means those which 
contain relatively the largest amount of nutritive matter. 
Growth has been stimulated to an inordinate degree, but 
the formation of those principles which give special value 
to the crop is checked rather than otherwise. These facts 
should be specially borne in mind by the kitchen gardener 
and the fruit cultivator. 

Leaf Action. — While the absorption that takes place 
by means of the root is principally, though not exclu- 
sively, that of fluids, so the absorption that takes place 
through the agency of the leaf is chiefly, but not exclu- 
sively, that of gaseous matters. Atmospheric air contain- 
ing nitrogen, oxygen, carbonic acid gas, watery vapour, 
and sometimes ammonia, is absorbed readily by the leaves 
and green surfaces. Under the influence of light, and 
particularly of the yellow and red rays, the carbonic acid 
gas is split up into its constituents, — the carbon remains 
fixed in the plant, the oxygen gas is given off. The plant 
in this manner gets its supplies of carbon exclusively or 
almost exclusively from the atmosphere. The oxygen 
which it gives off under the influence of sunlight is not all 
derived from the decomposition of the carbonic acid gas 
taken up, much of it is due to the constant deoxidation 
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which goes on in compounds absorbed by the roots, in the 
course of their transformation into vegetable substance and 
vegetable secretions. Nitrogen, though existing in such 
' large proportions in the air, is not absorbed in a free state 
by the leaves, as has been proved by Lawes and Gilbert : 
plants obtaining their nitrogen by means of their roots in 
the form of soluble nitrates, or of ammonia salts. Ammonia 
vapour is also probably taken up by the foliage. The 
intermixture of gases in plants, like that of fluids, takes 
place by diffusion, and, as carbonic acid gas and ammonia 
gas are absorbed by the plant from the atmosphere, fresh 
supplies are constantly passing in by diffusion, so that, 
although the actual amount of carbonic acid gas or ammonia 
in the air be very small, yet there is a constant stream 
flowing into the plant, which thus receives in the aggregate 
a large supply. 

But, while in the presence of green colouring matter 
(chlorophyll), and, under the influence of light, carbonic 
acid gas is split up in the manner just indicated, the con- 
verse process is going on, but in a feebler degree, in all living 
parts of the plant in light or in obscurity. This absorption 
of oxygen gas and giving off of carbonic acid gas in plants 
is quite analogous to what takes place in animals, and, 
like it, may be considered as the essence of the process of 
respiration. That two antagonistic processes should go on 
at the same time is explained by the fact that the assimila- 
tion of carbon and the consequent formation of starch is very 
active while the elimination of carbonic acid is relatively 
muqh less energetic. Moreover, the two processes may be 
and probably are carried on in different cells. Reference 
has already been made to the frequent independent action 
of contiguous or neighbouring cells. In an ordinary leaf 
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the most common arrangement of the cells is such that 
those on the upper surface are densely packed and filled 
with chlorophyll, while those on the lower surface are less 
closely aggregated, and relatively deficient in chlorophyll. 
The upper set of cells then are specially occupied in 
processes of nutrition dependent on the action of light, 
the lower ones in processes of respiration and transpiration, 
for which not only the spongy structure but the larger 
number of breathing pores (stomata) on the lower epidermis 
or skin are specially adapted. The actual functions of the 
chlorophyll, whether, as till lately supposed, connected with 
the breaking up of carbonic acid gas and the retention of 
the carbon, or whether, as indicated by the recent researches 
of Pringsheim, they are concerned in the regulation of the 
respiratory action, are further mentioned under the head of 
leaves. It must suffice to repeat here that, just as by the 
process of diffusion, fluids are absorbed by the root and pass 
in various directions through the plant, so there is also a 
constant interchange of gases in the plant by means of the 
corresponding process of gaseous diffusion, and a constant 
influx from the outer air, thus giving rise to continuous 
currents in one direction or another. 

The absorption of water by the leaves and green parts 
has sometimes been denied, and, indeed, the structural 
arrangements are sometimes such as to render the leaf 
impervious; nevertheless, in other cases there can be no 
doubt from the experiments of Boussingault and Henslow 
that absorption of water really does take place from the 
surface of leaves, more particularly when the supply of 
moisture to the root is deficient 

While there are constantly going on in the living plant 
processes of absorption of fluids or gas.es by the roots and the 
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green portion, so there is going on an outpouring of gases 
and of fluids at least from the leaves. This much has been 
implied from what has been already said, but the evapora- 
tion of water from the surface demands further notice. 
The amount of water evaporated from the surface of the 
leaves naturally depends on the amount absorbed by the 
root, on temperature, on the varying structure of the leaf 
in different plants, and so forth. Hales' celebrated experi- 
ments (1727) showed, for instance, that the evaporation 
from the cabbage was much greater for the same amount of 
surface than in the case of the lemon or the vine. Similar 
experiments made by Miller in the Botanic Garden, Chelsea, 
showed that a greater quantity was evaporated in the 
morning than in the afternoon, and that the amount was in 
proportion to the temperature of the day. It has sub- 
sequently been shown that exposure to light has an equal 
if not greater influence. The experiments of Lawes, as 
detailed in the Journal of the Horticultural Society of 
London, vol v. (1850) p. 38, and vol. vi. (1851) p. 226, 
are most important from a cultural point of view. They 
show that there is great difference between the evaporating 
power of different plants placed under the same circum- 
stances, but that, as a rule, evergreens evaporate less in 
proportion than do plants with deciduous leaves under the 
same conditions. The same observer has shown that the 
weaker the solutions absorbed, the purer and consequently 
the less nutritious the water absorbed by the root, the 
greater the amount of evaporation from the leaf. Where 
the water contained mineral matters and ammonia, for 
instance, the evaporation was much less. Later researches 
of Sachs, Deh6rain, and others have shown that, contrary 
to what might have been expected, the evaporation of water 
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goes on as well in a saturated as in a drier atmosphere. 
Young leaves evaporate more than old ones, by reason, no 
doubt, of the greater activity of growing tissues. Further, 
it has been shown by Daubeny, Dehe*rain, Sachs, and others, 
that the evaporation of water is especially determined by 
the action of light, especially of the yellow rays. 

Influence of Glimatal Conditions. — In considering the 
absorption and exhalation of water and of gases, reference 
has been made to conditions of temperature, light, and mois- 
ture. It is certain that plants will not grow, or will even die, 
if exposed to excess or deficiency of either of these agents. 
Moreover, it is obvious that between these extremes there 
is a mean which is the best suited for the plants' require- 
ments. So far then, as regards the amounts of heat, light, 
and moisture, there is a " maximum," a " minimum/' and 
an "optimum." But these proportions differ extremely in 
different cases, and even in the same plant, at different 
stages of growth, and even at different times of the day. 
It is a well recognized rule, for instance, in cultivation that 
the night temperature should be lower than that by day. 
Moreover, these agencies do not act separately on the 
cultivated plant but in combination in various degrees. It 
is the business of the experimenter in the laboratory to 
isolate these conditions so far as he can, to ascertain what 
is the nature and amount of the influence exerted by tem- 
perature by itself, or of the light by itself, and so on. But, 
although this is essential for the physicist, the gardener is 
more directly concerned with the combined effect of these 
agents on the growing plant He would not wish to 
subject his plants, if he could, to one set of conditions only, 
but to that combination which is most favourable for plant 
growth or for the purposes for which he grows plants. It 

B 



18 EPITOME OF GARDENING. 

follows, therefore, that the information obtained from 

experiments made in the laboratory is, for the practical 

purposes of the gardener, less immediately important than 

that derived from the study of climatal conditions and the 

vegetation of different countries at different seasons. This 

fact has been recognized from the time when it was 

ascertained that the vegetation of the tropics was different 

from that of the temperate zones, and it has been acted on 

in practice by providing greenhouses or stoves and other 

artificial means of producing a climate variable according 

to the requirements of particular plants. Assuming then 

a knowledge of the climatal and other conditions under 

which plants naturally grow, the experiments made by the 

gardener in his attempts to grow them are, for practical 

purposes, more important for him than the abstract 

researches of the chemist or the physicist. It is, however, 

desirable that the gardener should conduct his experiments, 

so far as circumstances will allow, with the same accuracy, 

method, and careful record as the philosopher, and to do 

this some acquaintance with general principles is essential. 

Action of Light. — Light varies in its effects according to 

its colour: the yellow rays favour absorption and exhalation, 

they are essential to the formation of chlorophyll and to 

the deoxidizing process that goes on by its agency. The 

blue rays influence the rapidity of growth, the degree of 

movement, and the amount of tension in the cells. Many 

of the secretions — the starch, the sugar, the colouring 

matters — cannot be formed in the absence of light. It 

must, however, be remembered that if the plant has at 

some previous time been able to store up in its tissues 

reserve matters, — formed in consequence of exposure to 

light — it may afterwards, even when grown in obscurity, 
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form the secretions from the reserve matters already 
alluded to. The success of forcing operations depends very 
materially on this fact In the dull season the light would 
of itself be insufficient for the production of the starch and 
other ingredients, but, owing to the reserve starch accumu- 
lated the previous season, when heat and moisture are 
supplied by the gardener, growth begins and the transfor- 
mation of starch into sugar and so on takes place. The 
bending of plants to the light (heliotropism) is a familiar 
illustration of the effects of light. These movements are 
supposed to be due to the turgescence of certain cells owing 
to their becoming filled with dense glucose, derived from 
the solution of starch, and to the rush of water by osmotic 
action to equalize the density of the fluids in the celL 
Growth by cell-division takes place as well as or better in 
the dark than in the light, so that it is independent of light, 
provided the materials for growth are stored up in the 
tissues by previous exposure to light, and the same remark 
applies to the formation of the flowers and fruit. With 
reference to the electric light, it is only requisite to say that 
so long ago as 1861 it had been shown by Herve* Mangon 
that exposure to the electric light produced the same effects 
as solar light, and the more recent experiments of Siemens 
prove the same fact. 

Action of Heat. — So far as heat is concerned, the same 
remarks may be made with the requisite modifications. As 
in the case of light, each plant, each part of a plant, is best 
developed, and each function performed by it is carried on 
best at a certain temperature, and is checked by excess 
or defect Plants suffer from radiation which lowers their 
temperature, but do not themselves become frozen till the 
temperature descends several degrees below freezing point, 
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the exact degree being different in different plants, and 
in the same plant under different conditions. If the tissues 
contain much water, more injury is done by frost than if 
the plant be relatively dry. The effect of frost is to cause 
exudation of the water from the interior of the cells, and 
the formation of ice outside and between the cells. If the 
thaw be effected gradually the water is reabsorbed and the 
life of the plant is unaffected. 

The Sap. — The general result of all these processes of 
absorption, transmission, and evaporation, of this exposure 
to the combined influence of varying degrees of tempera- 
ture, light, and moisture, is a constant movement of the 
juices of the plant, and a probable similar movement or, 
at least, alteration in the conditions of the molecules or 
ultimate particles of which the plant consists. 

What is called the ascent of the sap is an upward move- 
ment of the watery fluid absorbed by the roots up between 
the cells, or at any rate from cell-wall to cell-wall of the 
young wood till the leaves are reached, where some of it is, 
as has been already stated, transpired. Its upward course 
is favoured first by osmosis, or diffusion as before mentioned, 
and then by capillary attraction aided by the continual 
pressure from the root, and, when the leaves are unfolded, 
by transpiration from their surface. 

The ascending sap consists in the first instance, therefore, 
of little else but water, with a very minute proportion of 
saline matters derived from thf soil, but in its upward 
course it comes into contact with the substances stored up 
in the tissues, and its composition becomes altered accord- 
ingly. In its upward current it facilitates the formation 
of the various contents of the cells, and plays an essential part, 
in the chemical transformations which take place in them. 
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Further, by its aid the nutritive contents of the cell now 
rendered soluble and capable of transport are carried from 
place to place as may be required, from the ceils in which 
they are deposited or manufactured to those standing in 
need of nutritive matter for their growth, or to those 
destined to serve as storehouses for future requirements, 
or again, from storehouses to the points where growth is 
going on. It will be seen, then, that the term " circulation 
of the sap" is misleading, there is no such continuous 
regular up and down current as this term would imply, 
but, an ascent of water from the root and a movement of 
the nutritive fluids not only downwards but in any direction 
where they may be wanted, or where they are forced to go 
by physical causes. In like measure the term sap is mis- 
leading in so far as it implies either an ascending or a 
descending fluid of uniform composition and quality. The 
so-called sap varies in composition in different parts of the 
plant, and the direction in which it is moved is also 
different. Moreover, there is no continuous series of 
channels in the plant through which such an ascendiug 
and descending current as is implied by the word sap 
could pass. 

The chemical transformations and mutations which occur 
in connexion with the processes and under the conditions 
above alluded to can only be mentioned here. They are 
the outcome of the active life of the plant, and necessary 
for its health and growth. They are, therefore, really the 
main objects for which the gardener grows his plants, — the 
principles involved in their formation have been indicated 
in bare outline, the precise details must be sought in 
chemical text-books. 

Reproduction of Plants. — The process of sexual repro- 
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duction in plants consist essentially in the union of one 
portion of protoplasm representing the male element, with 
another which corresponds to the female element. In 
flowering plants, those with which the gardener has chiefly 
to deal, (exception being made of ferns and Lycopods), the 
male protoplasm is contained within the grains of pollen 
which are formed within the anthers. The female pro- 
toplasmic germ is formed within the ovule, the ovule itself 
being formed within the cavity of the ovary (or, as in 
gymnosperms, upon a flat scale representing the ovary). 
The anthers containing the pollen, and the ovule containing 
the germinal vesicle or " oosphere " are the really essential 
parts of the flower. They may be borne in the same, or 
in different flowers on the same, or on different plants. 
The immediate investment of the sexual organs, the non- 
essential part of the flower, consists very generally of a 
corolla, generally coloured to attract insects or secreting 
honeyed juices, which have the same effect. Outside 
this is the calyx, consisting usually of green segments 
having the same work to do as the leaves. Outside the 
calyx again are one or more bracts intermediate in position 
and often in appearance between the calyx and the true 
leaves, and often brightly coloured. The coloured parts of 
the flower — those portions which are not green and leaf-like 
—are chiefly characterized by their property of retaining 
oxygen and giving off carbonic acid gas. Details as to 
the variations in the number, form, and arrangement of the 
floral organs must be sought in the ordinary text-books. 

The formation of flowers is usually preceded by an arrest 
of growth, and the chemical nature of the changes which 
take place is different from that which obtains in the leafy 
or green parts of the plant. The same holds good of the 
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f rait, which when in the green state has the same functions 
as the leaves, but which as it approaches maturity changes 
colour, takes on chemical action akin to that which occurs 
in the flowers, and stores food for the developing seed 
within it, as well as provides sustenance for birds and other 
creatures by whose means the seed can be dispersed. 

In the ripe seed the embryo plant or seedling is contained. 
This is formed from the oosphere after contact with the 
pollen-tube by repeated ceHular sub-division. It receives 
its nourishment either from food stored up in its own tissues, 
or from the albumen or perisperm surrounding it. Usually 
it remains for a time inert, it passes through a resting 
stage, and then if conditions be favourable, it germinates, 
germination being attended with chemical changes resulting 
in the solution of starchy matters and the consequent for- 
mation of nutritive fluids, in the assimilation of which 
carbonic acid gas is given off and a certain amount of heat 
evolved. It is obvious from this brief statement that the 
life actions of the plant when producing flowers, fruit, and 
seed are different from those which occur when the plant 
is merely growing, and the cultural proceedings should be 
correspondingly modified. 

With this outline as to the structure and physiology of 
the plant in general, an outline to be filled up by reference 
to authentic text-books, we pass on to notice briefly the 
several parts of a flowering plant, and to point out the 
rationale of the cultural procedures connected with them. 

The Root. — The root, though not precluded from access of 
air, is not directly dependent for its growth on the agency 
of light. The efficiency of drainage, digging, hoeing, and 
like operations is accounted for by the manner in which 
they promote aeration of the soil, raise its temperature, and 
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remove its stagnant or superfluous moisture. Owing to 
their growth in length at, or rather in the immediate 
vicinity of, their tips, to their sensitiveness to contact, to 
the presence of moisture, and to their power of movement, 
roots are enabled to traverse long distances by surmount- 
ing some obstacles, penetrating others, and insinuating 
themselves into narrow crevices ; bending, as Darwin points 
out, from the harder particles of soil and following the 
line of least resistance. As they have no power of absorb- 
ing solid materials, their food must be of a liquid or gaseous 
character. It is taken up from the interstices between the 
particles of soil by the finest subdivisions of the fibrils, and 
in many cases by the extremely delicate thread-like cells 
which project from them, and which are known as root-hairs. 
The number and density of these latter are in direct pro- 
portion to the abundance and suitability of the food of 
the plant. The importance of the root-fibres, or "feed- 
ing roots," justifies the care which is taken by every 
good gardener to secure their fullest development, and 
to prevent as far as possible any injury to them in 
digging, potting, and transplanting, such operations being 
therefore least prejudicial at seasons when the plant is in 
a state of comparative rest. 

Root-Pruning and Lifting. — In apparent disregard of the 
general rule just enunciated is the practice of root-pruning 
fruit trees, when, from the formation of wood being more 
active than that of fruit, they bear badly. The contrariety 
is more apparent than real, as the operation consists in the 
removal of the coarser roots, a process which results in the 
development of a leash of fine feeding-roots. Moreover, 
there is a generally recognized quasi-antagonism between the 
vegetative and reproductive processes, so that, other things 
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being equal, anything that checks the one helps forward 
the other. 

Watering. — So far as practical gardening is concerned, 
feeding by the roots after they have been placed in suitable 
soil is confined principally to the administration of water 
and, under certain circumstances, of liquid manure; and 
no operations demand more judicious management. The 
amount of water required, and the times when it should 
be applied, vary greatly according to the kind of plant 
and the object for which it is grown, the season, the 
supply of heat and light, and numerous other conditions, 
the influence of which is to be learnt by experience 
only. The same may be said with respect to the appli- 
cation of manures. The watering of pot-plants requires 
especial care. Water should as a rule be used at a 
temperature not lower than that of the surrounding 
atmosphere, and preferably after exposure for some time to 
the air. 

Bottom-Heat — The "optimum" temperature, or that 
best suited to promote the general activity of roots, and, 
indeed, of all vegetable organs, necessarily varies very much 
with the nature of the plant, and the circumstances in which 
it is placed, and is ascertained by practical experience. 
Darwin has recently shown that the sensitiveness to con- 
tact and to the presence of moisture as well as the power 
of movement are not fully displayed if the roots be 
subjected either to too high or too low a temperature. 
Artificial heat applied to the roots, called by gardeners 
" bottom-heat," is supplied by fermenting materials, dung, 
tan, flues, or hot-water pipes. In some cases solar heat is 
as it were entrapped by placing beneath the roots substances 
such as bricks, the heat previously absorbed by which is 
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slowly radiated. In winter the temperature of the soil, 
out of doors, beyond a certain depth is usually higher 
than that of the atmosphere, so that the roots are in a 
warmer and more uniform medium than are the upper 
parts of the plant. Often the escape of heat from the soil 
is prevented by " mulching," i.e., by depositing on it a thick 
layer of litter, straw, dead leaves, and the like. 

Planting. — By removal from one place to another the 
growth of every plant receives a check. How this check 
can be obviated or reduced, with regard to the season, the 
state of atmosphere, and the condition and circumstances 
of the plant generally, is a matter to be considered by the 
practical gardener. 

As to season, it is now admitted with respect to deciduous 
trees and shrubs that the earlier in autumn planting is 
performed the better ; although some extend it from the 
period when the leaves fall to the first part of spring, before 
the sap begins to move. If feasible, the operation should 
be completed by the end of November, whilst the soil is 
still warm with the heat absorbed during summer. Atten- 
tion to this rule is specially important in the case of rare 
and delicate plants. Early autumn planting enables 
wounded parts of roots to be healed over, and to form 
fibrils, which will be ready in spring, when it is most 
required, to collect food for the plant Planting late in 
spring should, as far as possible, be avoided, for the buds 
then begin to awaken into active life, and the draught 
upon the roots becomes great It has been supposed 
that because the surface of the young leaves is small 
transpiration is correspondingly feeble; but it must be 
remembered, not only that their newly-formed tissue is 
unable without an abundant supply of sap from the roots 
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to resist the excessive drying action of the atmosphere, but 
that, in spring, the lowness of the temperature at that 
season in Great Britain prevents the free circulation of the 
sap. The comparative dryness of the atmosphere in spring 
also causes a greater amount of transpiration then than in 
autumn and winter. Another fact in favour of autumnal 
planting is the production of roots in winter. 

The best way of performing transplantation depends 
greatly on the size of the trees, the soil in which they grow, 
and the mechanical appliances made use of in lifting and 
transporting them. The smaller the tree the more success- 
fully can it be removed. The more argillaceous and the 
less siliceous the soil the more readily can balls of earth 
be retained about the roots. All planters lay great stress 
on the preservation of the fibrils ; all indeed admit them 
to be indispensable for the absorption of nutriment The 
point principally disputed is to what extent they can with 
safety be allowed to be cut off in transplantation. Trees 
and shrubs in thick plantations, or in sheltered warm 
places, are ill fitted for planting in bleak and cold situa- 
tions. During their removal it is important that the roots 
be covered, if only to prevent desiccation by the air. 
Damp days are therefore the best for the operation ; the 
dryest months are the most unfavourable. Though success 
in transplanting depends much on the humidity of the 
atmosphere, the most important requisite is warmth in the 
soil ; humidity can be supplied artificially, but heat cannot. 

The Stem and its subdivisions or branches lengthen, not 
only near the tip, but also lower down, by intercalary 
growth. They upraise to the light and air the leaves 
and flowers, and serve as channels for the passage to 
them of fluids from the roots, and they act as reservoirs 
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for nutritive substances. Their functions in annual plants 
cease after the ripening of the seed, whilst in plants of 
longer duration layer after layer of strong woody tissue 
is formed, which enables them to bear the strains which 
the weight of foliage and the exposure to wind, &c, 
entaiL The gardener aims usually at producing stout, 
robust, short-jointed stems, instead of long lanky growths 
defective in woody tissue. To secure these conditions free 
exposure to light and air is requisite, but in the case of 
coppice woods, or where long straight spars are needed by 
the forester, plants are allowed to grow thickly so as to 
ensure development in an upward rather than in a lateral 
direction. This and like matters will, however, be more 
fitly considered in dealing hereafter with the buds and 
their treatment. 

Leaves, — The work of the leaves may briefly be stated 
to consist in the processes of nutrition and of respir- 
ation. Nutrition by the leaves includes the inhalation of 
moisture and of air, and of the combination, under 
the influence of light and in the presence of chlorophyll! 
the green colouring matter of plants, of carbon from 
the carbonic acid gas in the air with hydrogen from 
the watery vapour it contains, oxygen being exhaled. 
There is also a process of true respiration, in which 
atmospheric oxygen taken up by the leaves unites with 
a portion of the carbon in the plant, and is evolved 
as carbonic acid gas. 

As a result of the processes carried on in the leaves 
under the influence of light, many of the secretions, as 
starch, sugar, oils, and colouring and odoriferous matters 
are formed. These either at once subserve the nutrition 
of the plant or are stored in its tissues, as in the case of 
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tubers and many seeds. Usually before it can be rendered 
available as nourishment the stored matter has to undergo 
a change from a more or less insoluble to a soluble form. 
The changes which they undergo within the plant require 
very careful study, and indeed constitute a department of 
physiology still very greatly in need of elucidation. 
Pringsheim's recent researches on the action of light on 
chlorophyll, prosecuted with the aid of a small lens and 
observed under the microscope, bid fair, if confirmed, 
materially to change the views of chemists as to the pro- 
cesses which go on in leaves as a consequence of exposure 
to light ; but, although they may change or even reverse 
our notions as to the mode of action of chlorophyll, they 
will not detract from its importance. 

Syringing, &c. — In certain circumstances water is ab- 
sorbed by the surface of leaves, especially when the supply 
of moisture at the root is defective, and when by too long 
exposure to drought the watery constituents of the plant 
have evaporated. A certain amount of evaporation of 
superfluous watery fluid or vapour is a necessary accom- 
paniment of nutrition, but this may easily become exces- 
sive, especially where the plant cannot readily recoup itself. 
In these circumstances such operations as "syringing" 
and " damping down " are of special value. Evaporating 
basins or tanks in houses for orchid and other plants are 
beneficial for like reasons. Following Boussingault and 
Henslow, by whom the absorption of water by leaves 
has been proved, we may sum up the advantages of 
syringing as follows : — it washes off dust and insects from 
the leaves, and by moistening the cuticle promotes res- 
piration and the absorption of water; it checks loss by 
transpiration, and so enables terminal shoots and young 
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leaves to receive a sufficiency of sap from the stem; it 
keeps the air cool by evaporation ; and lastly, as moisture 
is actually imbibed by the green parts of plants, it helps to 
compensate for any loss from within, and thus supplements 
root absorption. 

In accordance with the facts just cited it is found that 
the preservation of cut flowers is promoted by inserting 
some of their leaves as well as their stalks in water. By 
cutting an herbaceous stem under water, so that the severed 
end is never exposed to the air, withering can to a large 
extent be prevented; and a bouquet may be kept fresh 
for a long time either by immersing the whole in water, 
or by simply covering the vase of water in which it is 
placed with a bell-glass. In the case of " cuttings" exces- 
sive transpiration is obviated by means of bell-glasses and 
by shading, and sometimes by burying a portion of the 
cutting with a leaf attached. 

Garrdvorou8 Plants. — Before leaving the subject of 
nutrition by leaves, reference may be made to the so-called 
carnivorous plants, e.g., Drosera. Substances, particularly 
such as contain nitrogen, as insects or fragments of meat, 
when brought into contact with the surface of the leaves, 
or with certain glands on the leaves, become dissolved by 
the agency of a digestive ferment secreted therein, are 
then absorbed and serve as nutriment 

Respiration, already alluded to, is not directly connected 
with exposure to light, since it goes on by night as freely 
as by day. It is a process essential to the life of the 
plant, and contributes to maintain its heat, to perfect its 
structure, to eliminate some of its secretions, and to destroy 
effete or impure matters. Chlorophyll, according to Prings- 
heim, acts as a regulator of the respiration of plants by 
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absorbing some of the luminous rays, and thereby favour- 
ing the function of assimilation. 

Buds. — The recognition of the various forms of buds, 
and their modes of disposition in different plants, is a matter 
of the first consequence in the operations of pruning and 
training. Flower-buds may be produced on the old wood, 
i.e., the shoots of the past year's growth, or on a shoot of the 
present year. The pear and rhododendron develop flower- 
buds for the next season speedily after blossoming, and these 
may be stimulated into premature growth. The peculiar 
short stunted branches or " spurs " which bear the flower- 
buds of the pear, apple, and their allies, and of the laburnum, 
deserve special attention. In the rose, in which the flower- 
buds are developed at the ends of the young shoot of the 
year, we have, on the other hand, an example of a plant 
destitute of flower-buds during the winter. 

Propagation by Buds. — The detached leaf-buds (gemma 
or bulbils) of some plants are capable under favourable con- 
ditions of forming new plants. The edges of the leaves of 
Bryophyllum calyciwivm and of Cardamine pratensis, and 
the axils of the leaves of Zilium bulbiferum produce buds 
of this character. It is a matter of familiar observation 
that the ends of the shoots of brambles take root when bent 
down to the ground. In rare instances buds form on the 
roots, and may be used for purposes of propagation, as in 
the Japan quince. Of the tendency in buds to assume an 
independent existence gardeners avail themselves in the 
operations of striking " cuttings," and making layers and 
" pipings," as also in budding and grafting. In taking a slip 
or cutting the gardener removes from the parent plant one 
or more buds or " eyes," in the case of the vine one only, 
attached or not to a short shoot, and places them in a 
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moist and sufficiently warm situation, where, as previously 
mentioned, undue evaporation from the surface of the leaf 
or leaves is prevented. For some cuttings pots filled 
with light soil, with the protection of the propagating 
house and of bell-glasses, are requisite; but for many, 
such as willows, no such precautions are necessary, and 
the thrusting of the end of a shoot into moist ground 
suffices to ensure its growth. In the case of the more 
delicate plants, the formation of roots is preceded by the 
production from the cambium of the cuttings of a succu- 
lent mass of tissue, the callus covered by a thin layer of 
cork-cells. It is important in some cases to retain on the 
cutting some of its leaves, so as to supply the requisite food 
for storage in the callus. In other cases, where the buds 
themselves contain a sufficiency of nutritive matter for the 
young growths, the retention of leaves is not necessary. 
In the tissues of willow-stakes just referred to there exists 
an abundance of material available for the supply of the 
young roots. The most successful mode of forming roots is 
to place the cuttings in a mild bottom-heat, which expedites 
their growth, even in the case of many hardy plants whose 
cuttings strike roots in the open soiL With some hard- 
wooded trees, as the common white-thorn, roots cannot be 
obtained without bottom-heat. As a rule throughout plant 
culture it is found better that the activity of the roots should 
be in advance of that of the leaves. Cuttings of deciduous 
trees and shrubs succeed best if planted early in autumn 
while the soil still retains the solar heat absorbed during 
summer. For evergreens April or May <and August or 
September, and for greenhouse and stove-plants the spring 
and summer months, are the times most suitable for propa- 
gation by cuttings. The great object to be attained is to 
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secure the formation of active roots before the approach 
of winter. 

Layering consists simply in bending down a branch and 
keeping it in contact with or buried to a small depth in the 
soil until roots are formed ; the connexion with the parent 
plant may then be severed. Many plants can be far more 
easily propagated thus than by cuttings. 

Grafting or "working" consists in the transfer of a 
branch, the " graft " or " scion," from one plant to another, 
which latter is termed the " stock." The operation must 
be so performed that the growing tissues, or cambium-layer 
of the scion, may fit accurately to the corresponding layer 
of the stock. In budding, as with roses and peaches, a 
single bud only is implanted. Inarching is essentially 
the promotion of the union of one shoot to another of a 
different plant. The outer bark of each being removed, 
the two shoots are kept in contact by ligature until union 
is established, when the scion is completely severed from 
its original attachments. This operation is varied in 
detail according to the kind of plant to be propagated, but 
it is essential in all cases that the affinity between the two 
plants be close, that the union be neatly effected, and that 
the ratio as well as the season of growth of stock and scion 
be similar. 

The selection of suitable stocks is a matter still requir- 
ing much scientific experiment The object of grafting 
is to expedite and increase the formation of flowers and 
fruit. Strong-growing pears, for instance, are grafted on 
the quince stock in order to restrict their tendency to form 
" gross " shoots, and a superabundance of wood in place of 
flowers and fruit Apples, for the same reason, are 
"worked" on the "paradise"or "doucin" stocks, which from 
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their influence on the scion are known as dwarfing stocks. 
Scions from a tree which is weakly, or liable to injury by 
frosts, are strengthened by engrafting on robust stocks. 
Lindley has pointed out that, while in Persia, its native 
country, the peach is probably best grafted on the peach, or 
on its wild type the almond, in England, the summer tem- 
perature of whose soil is much lower than that of Persia, 
it might be expected, as experience has proved, to be most 
successful on stocks of the native plum. 

The soil on which the stock grows is a point demand- 
ing attention. From a series of careful experiments made 
in the Horticultural Society's Garden at Chiswick, it was 
found that where the soil is loamy, or light and slightly 
enriched with decayed vegetable matter, the apple suc- 
ceeds best on the doucin stock, and the pear on the 
quince ; and where it is chalky it is preferable to graft 
the apple on the crab, and the pear on the wild pear. 
For the plum on loamy soils the plum, and on chalky 
and light soils the almond, are the most desirable stocks, 
and for the cherry on loamy or light rich soils the wild 
cherry, and on chalk the " mahaieb " stock. 

The form and especially the quality of fruit is more or 
less affected by the stock upon which it is grown. The 
Stanwick nectarine, so apt to crack and not to ripen when 
worked in the ordinary way, is said to be cured of these 
propensities by first inserting, close to the ground, a bud 
of the strong-growing Magnum Bonum plum on to the 
Brussels stock, and by then budding the nectarine on to 
the Magnum Bonum about a foot from the ground. The 
fruit of the pear is of a higher colour and smaller on the 
quince stock than on the wild pear ; still more so on the 
medlar. On the mountain ash the pear becomes earlier. 
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The effects produced by stock on scion, and more parti- 
cularly by scion on stock, are as a rule with difficulty 
appreciable. Nevertheless, in exceptional cases modified 
growths, termed "graft-hybrids," have been obtained which 
have been attributed to the commingling of the character- 
istics of stock and scion. Of these the most remarkable 
example is Gytisus Adami, a tree which year after year 
produces some shoots, foliage, and flowers like those of the 
common laburnum, others like those of the very different 
looking dwarf shrub C. purpureus, and others again 
intermediate between thesa We may hence infer that G. 
purpureus was grafted or budded on the common laburnum, 
and that the intermediate forms are the result of graft- 
hybridization. Numerous similar facts have been re- 
corded. Among gardeners the general opinion is against 
the possibility of graft-hybridization. The wonder, however, 
seems to be that it does not occur more frequently, seeing 
that fluids must pass from stock to scion, and matter 
elaborated in the leaves of the scion must certainly to some 
extent enter the stock. It is clear, nevertheless, from 
examination that as a rule the wood of the stock and the 
wood of the scion retain their external characters year by 
year without change. Still, as in the laburnum just 
mentioned, in the variegated jasmine, in AbutUon 
Darmnii, in the copper beech and in the horse-chestnut, 
the influence of a variegated scion has occasionally shown 
itself in the production from the stock of variegated shoots. 
At a meeting of the Scottish Horticultural Association 
(see Gard. Chron., Jan. 10, 1880, fig. 12-14) specimens 
of a small roundish pear, the " Aston Town," and of the 
elongated kind known as " Beurr6 Clairgeau," were ex- 
hibited. Two more dissimilar pears hardly exist The 
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result of working the Beurre* Clairgeau upon the Aston 
Town was the production of fruits precisely intermediate 
in size, form, colour, speckling of rind, and other charac- 
teristics. Similar, though less marked, intermediate char- 
acters were obvious in the foliage and flowers. 

Double grafting (French, greffe sur greffe) is sufficiently 
explained by its name. By means of it a variety may often 
be propagated, or its fruit improved in a way not found 
practicable under ordinary circumstances. For its successful 
prosecution prolonged experiments in different localities 
and in gardens devoted to the purpose are requisite. 

Pruning, or the removal of superfluous growths, is prac- 
tised in order to equalize the development of the different 
parts of trees, or to promote it in particular directions so as 
to secure a certain form, and, by checking undue luxuriance, 
to promote enhanced fertility. In the rose-bush, for instance, 
in which, as we have seen, the flower-buds are formed on 
the new wood of the year, pruning causes the old wood to 
"break," i.e., to put forth a number of new buds, some of 
which will produce flowers at their extremities. The 
manner and the time in which pruning should be accom 
plished, and its extent, vary with the plant, the objects of 
the operation, t.«. f whether for the production of timber or 
fruit, the season, and various other circumstances. So much 
judgment and experience does the operation call for that 
it is a truism to say that bad pruning is worse than none. 
The removal of weakly, sickly, overcrowded, and gross in- 
fertile shoots is usually, however, a matter about which there 
can be few mistakes when once the habit of growth and 
the form and arrangement of the buds are known. Winter 
pruning is effected when the tree is comparatively at rest, 
and is. therefore less liable to " bleeding" or outpouring of 
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sap. Summer pruning or pinching off the tips of such of 
the younger shoots as are not required for the extension of 
the tree, when not carried to too great an extent, is prefer* 
able to the coarser more reckless style of pruning. The 
injury inflicted is less and not so concentrated; the wounds 
are smaller, and have time to heal before winter sets in. 
The effects of badly-executed pruning, or rather hacking, 
are most noticeable in the case of forest trees, the mutila- 
tion of which often results in rotting, canker, and other 
diseases. Judicious and timely thinning so as to allow the 
trees room to grow, and to give them sufficiency of light 
and air, will generally obviate the need of the priming- 
saw, except to a relatively small extent. 

Training is a procedure adopted when it is required to 
grow plants in a limited area, or in a particular shape, as 
in the case of many plants of trailing habit. Judicious 
training also may be of importance as encouraging the forma- 
tion of flowers and fruit. Growth in length is mainly in 
a vertical direction, or at least at the ends of the shoots ; 
and this should be encouraged, in the case of a timber tree, 
or of a climbing plant which it is desired should cover a 
wall quickly; but where flowers or fruit are specially 
desired, then, when the wood required is formed, the lateral 
shoots may often be trained more or less downward to 
induce fertility. The refinements of training, as of prun- 
ing, may, however, be carried too far ; and not unf requently 
the symmetrically trained trees of the French excite admira- 
tion in every respect save fertility. 

SporU or Bud Variations, — Here we may conveniently 
mention certain variations from the normal condition in 
the size, form, or disposition of buds or shoots on a given 
plant. An inferior variety of pear, for instance, may 
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suddenly produce a shoot bearing fruit of superior quality; 
a beech tree, without obvious cause, a shoot with finely 
divided foliage ; or a camellia an unwontedly fine flower. 
When removed from the plant and treated as cuttings or 
grafts, such sports may be perpetuated. Many garden 
varieties of flowers and fruits have thus originated. The 
cause of their production is very obscure. In certain 
instances where plants have been " crossed " or hybridized, 
perhaps for generations, the phenomenon may be explained 
on the supposition of a dissociation of previously mixed 
elements, or of a reversion to some ancestral condi- 
tions. 

Formation of Flowers. — Flowers, whether for their own 
sake or as the necessary precursors of the fruit and seed, 
are objects of the greatest* concern to the gardener. As a 
rule they are not formed until the plant has arrived at a 
certain degree of vigour, or until a sufficient supply of 
nourishment has been stored in the tissues of the plant. 
The reproductive process of which the formation of the 
flower is the first stage being an exhaustive one, it is 
necessary that the plant, as gardeners say, should get 
" established " before it flowers. Moreover, although the 
green portions of the flower do indeed perform the same 
office as the leaves, the more highly coloured and more 
specialized portions, which are further removed from the 
typical leaf-form, do not carry on those processes for which 
the presence of chlorophyll is essential; and the floral 
organs may therefore, in a rough sense, be said to be 
parasitic upon the green parts. A check or arrest of 
growth in the vegetative organs seems to be a necessary 
preliminary to the development of the flower. The flower 
itself is always the modified extremity of a shoot or stalk, 
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which only exceptionally lengthens beyond the flower, as, 
for example, in " proliferous " roses. 

A diminished supply of water at the root is requisite, so 
as to check energy of growth, or rather to divert it from 
leaf-making. Partial starvation will sometimes effect this ; 
hence the grafting of free-growing fruit trees upon dwarfing 
stocks, as before alluded to, and also the "ringing" or 
girdling of fruit trees, i.e., the removal from the branch of 
a ring of bark, or the application of a tight cincture, in 
consequence of which the growth of the fruits above the 
wound or the obstruction is enhanced. On the same 
principle the use of small pots to confine the roots, root- 
pruning and lifting the roots, and exposing them to the 
sun, as is done in the case of the vine in some countries, 
are resorted to. A higher temperature, especially with 
deficiency of moisture, will tend to throw a plant into a 
flowering condition. This is exemplified by the fact that 
the temperature of the climate of Great Britain is too low 
for the flowering, though sufficiently high for the growth 
of many plants. Thus the Jerusalem artichoke, though 
able to produce stems and tubers abundantly, only flowers 
in exceptionally hot seasons. 

Forcing. — The operation of forcing is based upon the 
facts just mentioned. By subjecting a plant to a gradually 
increasing temperature, and supplying water in proportion, 
its growth may be accelerated ; its season of development 
may be, as it were, anticipated; it is roused from a 
dormant to an active state. Forcing therefore demands 
the most careful adjustment of temperature and of supplies 
of moisture and light. 

Deficiency of light is less injurious than might at first 
be expected wherever the plant to be forced has stored up 
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in its tissues, and available for use, a reserve stock of 
material formed through the agency of light in former 
seasons. The intensity of the colour of flowers and the 
richness of flavour of fruit are, however, deficient where 
there is feebleness of light. Recent experiments of Dr 
Siemens have shown that the gardener may avail himself 
of the electric light, which is proved to exercise on 
chlorophyll the same kind of influence as do the solar rays, 
and that he may thus supply the deficiencies of natural 
illumination. The employment of that light for forcing 
purposes would seem to be at present a question of expense. 
The great advantage hitherto obtained from its use has 
consisted in the rapidity with which flowers have been 
formed and fruits ripened under its influence, circum- 
stances which go towards compensating for the extra cost 
of production. 

Double Flowers. — The taste of the day demands that 
"double flowers " should be largely grown. Though in 
some instances, as in hyacinths, they are decidedly 
less beautiful than single ones, they present the advan- 
tage of being less evanescent. Under the vague term 
" double n many very different morphological changes are 
included. The flower of a double dahlia, e.g., offers a 
totally different condition of structure from that of a rose 
or a hyacinth. The double poinsettia, again, owes its so- 
called double condition merely to the increased number of 
its scarlet involucral leaves, which are not parts of the 
flower at all. It is reasonable, therefore, to infer that the 
causes leading to the production of double flowers are 
varied. A good deal of difference of opinion exists as to 
whether they are the result of arrested growth or of 
exuberant development, and accordingly whether restricted 
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food or abundant supplies of nourishment are the more 
necessary for their production. It must suffice here to say 
that double flowers are most commonly the result of the 
substitution of brightly-coloured petals for stamens or pistils 
or both, and that a perfectly double flower where all the 
stamens and pistils are thus metamorphosed is necessarily 
barren. Such a plant must needs be propagated by cut- 
tings. It rarely happens, however, that the change is quite 
complete throughout the flower, and so a few seeds may be 
formed, some of which may be expected to reproduce the 
double-blossomed plants. By continuous selection of seed 
from the best varieties, and "roguing" or eliminating 
plants of the ordinary type, a " strain " or race of double 
flowers is gradually produced. 

Formation of Seed — Fertilization. — In fertilization — the 
influence in flowering plants of the sperm-cell, or its con- 
tents upon the germ-cell — there are many circumstances of 
importance horticulturally, to which therefore brief reference 
must be made. Flowers, generally speaking, are either 
self-fertilized, cross-fertilized, or hybridized. Self-fertiliza- 
tion occurs when the pollen of a given flower affects the 
germ-cell of the same individual flower. Such a flower is 
hermaphrodite functionally as well as structurally. In 
self-fertilizing flowers the structure is such that the pollen 
inevitably comes in contact with the stigma ; but fertiliza- 
tion is also dependent on the simultaneous maturity of 
pollen and stigma. Cross-fertilization varies both in 
manner and degree. In the simplest instances the pollen 
of one flower fertilizes the ovules of another on the same 
plant, owing to the stamens arriving at maturity in any 
one flower earlier or later than the pistils. Such flowers 
though structurally hermaphrodite are, at any given time, 
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functionally unisexual. In many plants a polymorphic 
condition occurs; thus, in the same species of primrose 
some flowers have the stamens short, and within the tube 
of the corolla, with the style projecting beyond the mouth, 
giving the appearance termed "pin-eyed," while others 
known as " thrum-eyed," present exactly reverse conditions 
of stamens and style. In the common loose-strife, Lythrum 
ScUicaria, the stamens are of three lengths, and the styles 
differ correspondingly. In such di- or tri-morphic flowers, 
as Mr Darwin's experiments have shown, the most complete 
fertility occurs when a cross is effected between a flower 
having short stamens and one with short styles. It is 
asserted that, not only is such a union more fertile than 
when pollen from a short stamen is placed on a long style, 
or vice versa, but the seedling plants are as a rule more 
vigorous. 

Cross-fertilization must of necessity occur when the 
flowers are structurally unisexual, as in the hazel, in 
which the male and female flowers are monoecious, or 
separate on the same plant, and in the willow, in which 
they are dioecious, or on different plants. A conspicuous 
example of a dioecious plant is the common aucuba, of 
which for years only the female plant was known in Britain. 
When, through the introduction of the male plant from 
Japan, its fertilization was rendered possible, ripe berries, 
before unknown, became common ornaments of the shrub. 

The conveyance of pollen from one flower to another in 
cross-fertilization is effected naturally by the wind, or by 
the agency of insects and other creatures. Flowers that 
require the aid of insects usually offer some attraction to 
their visitors in the shape of bright colour, fragrance, or 
sweet juices. The colour and markings of a flower often 
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serve to guide the insects to the honey, in the obtaining of 
which they are compelled either to remove or to deposit 
pollen. The reciprocal adaptations of insects and flowers 
dejiand attentive observation on the part of the gardener 
concerned with the growing of grapes, cucumbers, melons, 
and strawberries, or with the raising of new and improved 
varieties of plants. Scarcely less remarkable, though not 
so important in the present connexion, are the means by 
which the visits of such insects as are useless for the 
purpose of fertilization, or even injurious to the plant, as 
preying without advantage to it on its secretions, are 
prevented or rendered ineffective. In wind-fertilized 
plants the flowers are comparatively inconspicuous and 
devoid of many attractions for insects ; and their pollen- 
ceils are smoother and smaller, and better adapted for 
transport by the wind, than those of insect-fertilized 
plants, the roughness of which adapt them for attachment 
to the bodies of insects. 

Although the general facts with respect to fertilization 
are as above stated, it must be remembered that probably 
self-fertilization is not constant in any plant under all 
circumstances, and that it certainly does sometimes take 
place in flowers which are usually cross-fertilized. It may 
be that, while continued self-fertilization ensures the 
perpetuation of certain qualities, cross-fertilization induces 
beneficial variation. Some botanists doubt the injurious 
effects attributed to self-fertilization, and, so long as a 
plant is healthy, it can be attended with but little dis- 
advantage ; but after a time in any case a cross is probably 
Tisefd^and^soinetimes fertility is found to be much greater, 

stances, oidy.possible, when impregnation is 
w mot produced by a flower's own stamens. 
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It is very probable that the same flower at certain times 
and seasons is self-fertilizing, and at others not so. The 
defects which cause gardeners to speak of certain vines 
as "shy sett era," and of certain strawberries as "blind," 
may be due either to unsuitable conditions of external 
temperature, or to the non-accomplishment, from some cause 
or other, of cross-fertilization. In a vinery or a peach- 
house it is often good practice at the time of flowering to 
tap the branches smartly with a stick so as to ensure the 
dispersal of the pollen. Sometimes more delicate and direct 
manipulation is required, and the gardener has himself to 
convey the pollen from one flower to another, for which 
purpose a small camel's-hair pencil is generally suitable. 
The degree of fertility varies greatly according to external 
conditions, the structural and functional arrangements just 
alluded to, and other causes which may roughly be called 
constitutional Thus, it often happens that an apparently 
very slight change in climate alters the degree of fertility. 
Certain plants which seem almost sterile with their own 
pollen become fertile if grafted on some others. In a 
particular country or at certain seasons one flower will be 
self -sterile or nearly so, and another just the opposite. The 
influence of conditions on the formation of "races," and the 
consequent importance to the horticulturist seeking to 
obtain new and improved strains of crossing-plants grown 
in different localities, have been specially insisted on by 
Darwin. The advantages of this practice are analogous to 
those accruing from what gardeners call " change of seed/' 
i.e. f the sowing of seed or the planting of tubers, say of 
potatoes, in localities and on soils other than those in which 
they themselves were produced. 

Hybridization. — Some of the most interesting results and 
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many of the gardener's greatest triumphs have been obtained 
by hybridization, i.e., the crossing two individuals, not of 
the same but of two distinct species of plants, as, for 
instance, two species of rhododendron or two species of 
orchid. It is obvious that hybridization differs more in 
degree than in kind from cross-fertilization. The occurrence 
of hybrids in nature explains the difficulty experienced by 
botanists in deciding on what is a species, and the widely 
different limitations of the term adopted by different 
observers in the case of willows, roses, brambles, <fcc. The 
artificial process is practically the same in hybridization as 
in cross-fertilization, but usually requires more care. To 
prevent self-fertilization, or the access of insects, it is advis- 
able to remove the stamens and even the corolla from the 
flower to be impregnated, as its own pollen or that of a 
flower of the same species is often found to be " prepotent." 
There are, however, cases, e.g., some passion-flowers and rho- 
dodendrons, in which a flower is more or less sterile with its 
own, but fertile with foreign pollen, even when this is from 
a distinct species. It is a singular circumstance that reci- 
procal crosses are not always or even often possible ; thus, 
one rhododendron may afford pollen perfectly potent on the 
stigma of another kind, by the pollen of which latter its 
own stigma is unaffected. With respect to the relations 
of the hybrid offspring, which partakes sometimes more of 
the characteristics of the male or pollen parent, sometimes 
more of those of the female or seed-parent, the opinions of 
practical experimenters are so diverse that at present no 
general rule can be established. A valuable essay on the 
subject is the presidential address read by Mr Anderson- 
Henry at the annual meeting of the Botanical Society of 
Edinburgh in 1867. A_general resume of the facts will be 
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found in Darwin's Origin of Species, his Variations of Ani- 
mals and Plants under Domestication, and his works on the 
fertilization of flowers. 

The object of the hybridizer is to obtain varieties ex- 
hibiting improvements in hardihood, vigour, size, shape, 
colour, fruitfulness, or other attributes. His success 
depends not alone on skill and judgment, for some seasons, 
or days even, are found more propitious than others. 
Although promiscuous and hap-hazard procedures no doubt 
meet with a measure of success, the best results are those 
which are attained by systematic work with a definite aim. 
To secure early and free-flowering varieties, Mr Henry 
advises " violent " crosses, i.e., crosses between varieties or 
species as distantly related as is practicable. Careful 
experiments are still greatly needed for the elucidation of 
the mysteries and the development of the resources of 
hybridization. It is difficult to understand why some very 
closely-related species, e.g., the apple and pear, the currant 
and gooseberry, refuse to intercross, while much more remote 
species, or even members of different genera, can be made 
to do so, as in the case of the hybrid Philageria (see 
Gardeners' Chronicle, 1872, p. 358), which is the result 
of a cross between the climbing plant Lapageria rosea 
and the dwarf bush PhUesia buxifolia. 

Hybrids are usually less fertile than pure-bred species, 
and are occasionally quite sterile. Some hybrids, however, 
are as fertile as pure-bred plants. Hybrid plants may be 
again crossed, or even re-hybridized, so as to produce a 
progeny of very mixed parentage. This is the case with 
many of our roses, dahlias, begonias, pelargoniums, and 
other long or widely cultivated garden plants. 

Reversion. — In modified forms of plants there is fre- 
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quently a tendency to "sport" or revert to parental or 
ancestral characteristics. So markedly is this the case with 
hybrids that in a few generations all traces of a hybrid 
origin may disappear. The dissociation of the hybrid 
element in a plant must be obviated by careful selection. 

Germination. — The length of the period during which 
seeds remain dormant after their formation is very variable. 
The conditions for germination are much the same as for 
growth in general Access to light is not required, because 
the seed contains a sufficiency of stored-up food. The 
temperature necessary varies according to the nature and 
source of the seed. Some seeds require prolonged immersion 
in water to soften their shells ; others are of so delicate a 
texture that they would dry up and perish if not kept 
constantly in a moist atmosphere. Seeds buried too deeply 
receive a deficient supply of air. As a rule, seeds require 
to be sown more deeply in proportion to their size and the 
lightness of the soil. 

The time required for germination in the most favourable 
circumstances varies very greatly, even in the same species, 
and in seeds taken from one pod. Thus the seeds of 
Primula japonica, though sown under precisely similar 
conditions, yet come up at very irregular intervals of time. 
Germination is often slower where there is a store of avail- 
able food in the perisperm or albumen, or in the embryo 
itself, than where this is scanty or wanting. In the latter 
case the seedling has early to shift for itself, and to form 
roots and leaves for the supply of its needs. 

Selection. — Supposing seedlings to have been developed, 
it is found that a large number of them present considerable 
variations, some being especially robust, others peculiar in 
size or form. Those most suitable for the purpose of 
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the gardener are carefully selected for propagation, 
while others not so desirable are destroyed; and thus 
after a few generations a fixed variety, race, or strain 
superior to the original form is obtained. Many garden 
plants have originated solely by selection ; and it is 
certain that, quite independently of cross-breeding, much 
could still be done to improve our breeds of vegetables, 
flowers, and fruit by more systematic selection. The re- 
markable results obtained in the case pf Major Hallett's 
pedigree wheat and Mr Bennett's hybrid tea-roses are in- 
stances in point Two robust-growing varieties of potato, 
the " Magnum Bonum " and the " Champion," have been 
found to resist better than others the attacks of fungus to 
which the plant is liable. Whatever may be the cause, 
whether the possession by the tuber or haulm of a more than 
ordinarily thick skin, or other peculiarity, it is obvious that 
selection with a view to the development of this quality 
might be productive of the most important results. Darwin 
recommends, as a means of improving health and fertility 
by intercrossing without loss of purity of race, to sow in 
alternate rows seeds grown under as different conditions as 
possible. 

Large and well-formed seeds are to be preferred for 
harvesting. The seeds should be kept in sacks or bags in 
a dry place, and if from plants which are rare, or liable to 
lose their vitality, they are advantageously packed for 
transmission to a distance in bottles or jars filled with 
earth or sphagnum moss, without the addition of moisture. 
Cuttings and entire plants may be transported in wide- 
mouthed bottles. 

It will have been gathered from what has been said that 
seeds cannot always be depended on to reproduce exactly 
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the characteristics of the plant which yielded them ; for 
instance, seeds of the greengage plum or of the Bibston 
pippin will produce a plum or an apple, but not these parti- 
cular varieties, to perpetuate which grafts or buds must be 
employed. 
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PAET II. 



Practice of Gardening. 

>HE details of horticultural practice natu- 
rally range under the three heads of Flowers, 
Fruits, and Vegetables. There are, however, 
certain general aspects of the subject which 
will be more conveniently noticed apart, since 
they apply alike to each department. We shall 
therefore first treat of these under the following 
headings : — Formation and Preparation of the Garden, 
Garden Structures and Edifices, Garden Materials and 
Appliances, and Garden Operations. 




CHAPTEE II. 

Formation and Preparation of the Garden. 

Site. — The site chosen for the mansion will more or 
less determine that of the garden, the pleasure grounds and 
flower garden being placed so as to surround or lie con- 
tiguous to it, while the fruit and vegetable gardens, either 
together or separate, should be placed on one side or in the 
rear, according to fitness as regards the nature of the soil 
and subsoil, the slope of the surface, or the general features 
of the park scenery. In the case of villa gardens there is 
usually little choice : the land to be occupied is cut up into 
plots, usually rectangular, and of greater or less breadth, 
and in laying out these plots there is generally a smaller 
space left in the front of the villa residence and a larger one 
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behind, the front plot being mostly devoted to approaches, 
shrubbery, and plantations, flower beds being added if space 
permits, while the back or more private plot has a piece of 
lawn grass with flower beds next the house, and a space for 
vegetables and fruit trees at the far end, this latter being 
shut off from the lawn by an intervening screen of ever- 
greens. Between these two classes of gardens there are 
many gradations, but as including the smaller, our remarks 
will chiefly apply to those of larger extent. 

The almost universal practice is to have the fruit and 
vegetable gardens combined ; and the flower garden may 
sometimes be conveniently placed in juxtaposition with 
them. When the fruit and vegetable gardens are combined, 
the smaller and choicer forms of fruit trees only should be 
admitted, larger-growing hardy trees, such as apples, pears, 
plums, cherries, <fcc., being relegated to the orchard. 

Ground possessing a gentle inclination toward the south 
is desirable for a garden. On such a slope effectual drain- 
ing is easily accomplished, and the greatest possible benefit 
is derived from the sun's rays. It is well also to have an 
open exposure towards the east and west, so that the garden 
may enjoy the full benefit of the morning and evening sun, 
especially the latter ; but shelter is desirable on the north 
and north-east, or in any direction in which the particular 
locality may happen to be exposed. 

Soil and Subsoil. — A hazel-coloured loam, moderately 
light in texture, is well-adapted for most garden crops, 
whether of fruits or culinary vegetables, especially a good 
warm deep loam resting upon chalk ; and if such a soil 
occurs naturally in the selected site, but little will be re- 
quired in the way of preparation. If the soil is not 
moderately good and of fair depth, the situation is not an 
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eligible one for gardening purposes. Wherever the soil is 
not quite suitable, but is capable of being made so, it is 
best to remedy the defect at the outset ; and as it will 
be found easier to render a light soil sufficiently retentive 
than to make a tenacious clay sufficiently porous, a light 
soil is to be preferred to one which is excessively stiff and 
heavy. It is advantageous to possess a variety of soils ; 
and if the garden be on a slope, it will often be practicable 
to render the upper part light and dry, while the lower 
retains a heavier and damper character. 

Natural soils consist of substances derived from the 
decomposition of various kinds of rocks, the bulk consisting 
of clay, silica, and lime, in various proportions. As regards 
preparation, draining is of course of the utmost importance. 
The ground should also be trenched to the depth of 3 feet 
at least, but the deeper the better, provided the good soil be 
not buried under a mass of inferior quality. In this opera- 
tion all stones larger than a man's fist must be taken out, 
and all roots of trees and of perennial weeds carefully cleared 
away. When the whole ground has been thus treated, a 
moderate liming will, in general, be useful After this, 
supposing the work to have occupied most of the summer, 
the whole may be laid up in ridges, to expose as great a 
surface as possible to the action of the winter's frost 

Argillaceous or clay soils are those which contain a large per- 
centage (45-50) of clay, and a small percentage (5 or less) of lime. 
These are unfitted for garden purposes until improved by draining, 
liming, trenching, and the addition of porous materials, such as 
ashes, burnt ballast, or sand, but when thoroughly improved they 
are very fertile and less liable to become exhausted than most other 
soils. Loamy soils contain a considerable quantity (30-45 per cent. ) 
of clay, and smaller quantities (5 or less) of lime and humus. Such 
soils properly drained and prepared are very suitable for orchards, 
and when the proportion of clay is smaller (20-30 per cent.) they 



FORMATION OF THE GABDEN. 53 

form excellent garden soils, in which the better sort of fruit trees 
luxuriate. Marly soils are those which contain a considerable per- 
centage (10-20) of lime, and are called clay marls, loamy marls, and 
sandy marls, according as these several ingredients preponderate. 
The clay marls are, like clay soils, too stiff for garden purposes until 
ameliorated ; but loamy marls are fertile and well suited to fruit 
trees, and sandy marls are adapted for producing early crops. Cal- 
careous soils, which may also be heavy, intermediate, or light, are 
those which contain more than 20 per cent, of lime, their fertility 
depending on the proportions of clay and sand which enter into 
their composition ; they are generally cold and wet. Vegetable 
soils or moulds, or humus soils, contain a considerable percentage 
(more than 5) of humus, and embrace both the rich productive 
garden moulds and those known as peaty soils. 

The nature of the subsoil is of scarcely less importance 
than that of the surface soil. If an unsuitable subsoil has 
to be dealt with, it must be removed or ameliorated. An 
uneven subsoil, especially if retentive, is most undesirable, 
as water is apt to collect in the hollows, and thus affect 
the upper soil. The remedy is to make the plane of its 
surface agree with that of the ground. When there is a 
hard pan this should be broken up, and if of bad quality 
the material should be removed altogether. When there is 
an injurious preponderance of metallic oxides or other 
deleterious substances, the roots of trees would be affected 
by them, and they must therefore be removed. When 
the subsoil is too compact to be pervious to water, 
effectual drainage must be resorted to ; when it is very 
loose, so that it drains away the fertile ingredients of the 
soil as well as those which are artificially supplied, the 
compactness of the stratum must be increased. The best 
of all subsoils is a dry bed of clay overlying sandstone. 

Size and Form, — The general size of a garden adjoining 
a mansion is from 4 to 6 acres ; but in many places the 
extent varies from 12 to 20 or even 30 acres. A garden of 2 
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to 3 acres, enclosed by walls and surrounded by slips, will, 
however, suffice for the supply of a moderate establishment. 

In laying out the garden, the plan should be prepared 
in minute detail before commencing operations. The form 
of the kitchen and fruit garden should be square or oblong, 
rather than curvilinear, since the working and cropping of 
the ground can thus be more easily carried out. The whole 
should be compactly arranged, so as to facilitate working, 
and to afford convenient access for the carting of the heavy 
materials. This access is especially desirable as regards 
the store-yards and framing ground, where fermenting 
manures and tree leaves for making up hot beds, coals 
or wood for fuel, and ingredients for composts, together 
with flower pots and the many necessaries of garden 
culture, have to be accommodated. In the case of villas or 
picturesque residences, gardens of irregular form may be 
permitted ; when adapted to the conditions of the locality, 
they associate better with surrounding objects, but in such 
gardens wall space is usually limited. 

The distribution of the garden area in walks, borders, 
and compartments must be partly regulated by the out- 
line of the ground. In general, a gravel walk, 6 or 8 feet 
broad, is led quite round the garden, both within and with- 
out the walls. A walk of similar dimensions is often con* 
structed in the centre of the garden in the direction of the 
glazed houses, and this is sometimes crossed by another at 
right angles, which is far preferable to having the walks led 
diagonally from the corners, since this throws the enclosed 
plots out of the square. The space between the wall and 
the walk that skirts it is called the wall-border, and is 
commonly from 15 to 20 feet broad. On the interior of 
the walk there is usually another border 5 or 6 feet broad, 
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which is generally occupied by fruit trees, trained either as 
espaliers, as dwarfs, or as pyramids. The middle part of 
the garden is divided into rectangular compartments for 
raising the various culinary crops. It is advantageous to 
have several small beds, in which to cultivate the less bulky 
subjects, such as herbs, annual or perennial, which, in large 
spaces, are apt to be overlooked or neglected. 

A considerable portion of the north wall is usually 
covered in front with the glazed structures called forcing- 
houses, and to these the houses for ornamental plants are 
sometimes attached; but a more appropriate site for the 
latter is the flower garden, when that forms a separate 
department. It is well, however, that everything connected 
with the forcing of fruits or flowers should be concentrated 
in one place. The frame ground, including melon and pine 
pits, should occupy some well-sheltered spot in the slips, or 
on one side of the garden, and adjoining to this may be 
found a suitable site for the compost ground, in which 
the various kinds of soils are kept in store, and in which 
also composts may bo prepared. 

As the walls afford valuable space for the growth of the 
choicer kinds of hardy fruits, the direction in which they 
are built is of considerable importance. In the warmer 
parts of the country the wall on the north side of the 
garden should be so placed as to face the sun at about an 
hour before noon, or a little to the east of south ; in less 
favoured localities it should be made to face direct south, 
and in still more unfavourable districts it should face the sun 
an hour after noon, or a little west of south. The east and 
west walls should run parallel to each other, and at right 
angles to that on the north side, in all the most favoured 
localities; but in colder or later ones, though parallel, 
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they should be so far removed from a right angle as 
to get the sun by eleven o'clock. On the whole, the form 
of a parallelogram with its longest sides in the propor- 
tion of about five to three of the shorter, and running 
east and west, may be considered the best form, since it 
affords a greater extent of south wall than any other. Mr 
Thompson, in the Gardener's Assistant, gives a figure which 
is nearly in this proportion (fig. 1), representing a small 
garden 272J feet 
by 160, and there- 
fore containing 
exactly an acre. Jt 
This figure admits 
of nearly double 
the number of 
trees on the south 
aspect as compared 

with the east and Fig. 1. — Plan of Garden an acre in area, 
west ; it allows a greater number of espalier or pyramid 
trees to face the south ; and it admits of being divided into 
equal principal compartments, each of which forms nearly 
a square. The size of course can be increased to any 
requisite extent. That of the royal gardens at Frogmore, 
760 feet from east to west, and 440 feet from north to 
south, is nearly of the same proportions. 

The spaces between the walls and the outer fence are 
called slips. A considerable extent is sometimes thus 
enclosed, and utilized for the growth of such vegetables 
as potatos, winter greens, and sea-kale, for the small bush 
fruits, and for strawberries. The slips are also convenient 
as affording a variety of aspects, and thus helping to pro- 
long the season of particular vegetable crops. 
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Shelter. — A screen of some kind to temper the fury 
of the blast is absolutely necessary. If the situation is 
not naturally well sheltered, the defect may be remedied 
by masses of forest trees disposed at a considerable distance 
so as not to shade the walls or fruit trees. They should 
not be nearer than say 50 yards, and may vary from that 
to 100 or 150 yards distance according to circumstances, 
regard being had especially to peculiarities occasioned by 
the configuration of the country, as for instance to aerial 
currents from adjacent eminences. Care should be taken, 
however, not to hem in the garden by crowded plantations, 
shelter from the prevailing strong winds being all that 
i3 required, while the more open it is in other directions 
the better. The trees employed for screens should include 
both those of deciduous and of evergreen habit, and 
should suit the peculiarities of local soil and climate. Of 
deciduous trees the sycamore, wych-elm, horse-chestnut, 
beech, lime, plane, and poplar may be used, — the Poptdus 
canadensis nova being one of the most rapid-growing of 
all trees, and, like other poplars, well-suited for nursing 
choicer subjects ; while of evergreen trees, the holm 
oak, holly, laurel (both common and Portugal), and such 
conifers as the Scotch, Weymouth, and Austrian pines, with 
spruce and silver firs and yews, may be used if the soil is 
suitable. The conifers make the most effective screens. 

Extensive gardens in exposed situations are often 
divided into compartments by hedges, so disposed as to 
break the force of high winds. Where these are required 
to be narrow as well as lofty, holly, yew, or beech is to be 
preferred; but, if there is sufficient space, the beautiful 
cherry-laureL and the noble bay may be employed where 
they will thrive. Smaller hedges may be formed of ever- 
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green privet, or of tree-box. These subordinate divisions 
furnish, not only shelter, but also shade, which, at certain 
seasons, is peculiarly valuable. 

Belts of shrubbery may be placed round the slips out- 
side the walls ; and these may in many cases, or in certain 
parts, be of sufficient breadth to furnish pleasant retired 
promenades, at the same time that they serve to mask the 
formality of the walled gardens, and are made to harmonize 
with the picturesque scenery of the pleasure ground. 

Water Supply. —Although water is one of the most 
important elements in vegetable life, we do not find one 
garden in twenty where even ordinary precautions have 
been taken to secure a competent supply. Rain-water is the 
best, next to that river or pond water, and last of all that 
from springs ; indeed, a chemical analysis should be made 
of the last before introducing it, as some spring waters 
contain mineral ingredients injurious to vegetation. Iron 
pipes are the best conductors; they should lead to a 
capacious open reservoir placed outside the garden, and 
at the highest attainable level, in order to secure suf- 
ficient pressure for effective distribution, and to permit that 
the wall trees may be effectually washed. Stand pipes 
should be placed at intervals beside the walks and in other 
convenient places from which water may at all times be 
drawn ; and short flexible tubes should be made to fit on 
to them, to which a garden hose can be attached, so as to 
permit of the whole garden being readily and when neces- 
sary profusely watered. The mains should be placed under 
the walks out of reach of frost, and so that they may be 
easily got at when repairs are required. Pipes should also 
be laid having a connexion with all the various greenhouses 
and forcing-houses, each of which should be provided with 
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a cistern for aerating the daily supplies. In fact, every 
part of the garden, including the working sheds and offices, 
should have water supplied without stint. At the same 
time it is not expedient to admit of large basins or ponds, 
and far less of a running stream in a garden. 

Approach and Fence. — The entrance to the garden 
from without is a matter requiring the exercise of some 
taste and of sound judgment. If possible, it should be from 
the south and front, so that the pleasing effect of the range 
of glazed houses may be realized by the visitor on entering. 
Sometimes a lateral entrance, leading from the flower- 
garden through an intermediate shrubbery, and coming 
upon the hot-houses in flank, may be necessary. The 
worst of all entrances is from the back or north, everything 
being then viewed in reverse. 

All gardens of large extent should be encircled by an 
outer boundary, which is often formed by a sunk wall or 
ha-ha surrounded by an invisible wire fence to exclude 
ground game, or consists of a hedge with low wire fence on 
its inner side. Occasionally this sunk wall is placed on the 
exterior of the screen plantations, and walks lead through 
the trees, so that views are obtained of the adjacent 
country. Although the interior garden receives its form 
from the walls, the ring fence and plantations may be 
adapted to the shape and surface of the ground. In 
smaller country gardens the enclosure or outer fence is 
often a hedge, and there is possibly no space enclosed by 
walls, but some divisional wall having a suitable aspect is 
utilized for the growth of peaches, apricots, &&, and the 
hedge merely separates the garden from a paddock used for 
grazing. The still smaller gardens of villas are generally 
bounded by a wall or wood fence, the inner side of which 
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is appropriated to fruit trees. For the latter, walls are 
much more convenient and suitable than a boarded fence, 
but in general these are too low to be of much value as 
aids to cultivation, and they are best covered with bush 
fruits or with ornamental plants of limited growth. 

Walks and Edgings. — The best material for the con- 
struction of garden walks is good binding gravel The 
ground should be excavated to the depth of a foot or more, — 
the bottom being made firm and slightly concave, so that 
it may slope to the centre, where a drain should be intro- 
duced ; or the bottom may be made convex and the water 
allowed to drain away at the sides. The bottom 9 inches 
should be filled in compactly with hard coarse materials, 
such as stones, brickbats, clinkers, burned clay, &c, on which 
should be laid two or three inches of coarse gravel, and 
then an inch or two of firm binding gravel on the surface. 
The surface of the walks should be kept well rolled, for 
nothing contributes more to their elegance and durability. 

All the principal lines of walk should be broad enough 
to allow at least three persons to walk abreast ; the others 
may be narrower, but a multitude of narrow walks has a 
puny effect. Much of the neatness of walks depends upon 
the material of which they are made. Gravel from an 
inland pit is to be preferred ; though occasionally very ex- 
cellent varieties are found upon the sea-coast. The gravels 
of the neighbourhood of London have attained considerable 
celebrity, and have been frequently employed in remote parts 
of the kingdom, the expense being lessened by their being 
conveyed to different sea-ports as ballast for ships. Gravel 
walks must be kept free from weeds, either by hand weeding, 
by occasionally strewing salt on the surface, or by watering 
with dilute acids. In some parts of the country the best 
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available material does not bind to form a close even 
surface, and such walks are kept clean by hoeing. 

Grass walks were common in English gardens during the 
prevalence of the Dutch taste, but, owing to the frequent 
humidity of the climate, they have in a great measure been 
discarded. Their disuse iB perhaps to be regretted, as in 
some situations, particularly behind lengthened screens of 
trees, they form very agreeable promenades in dry, hot 
weather. Grass walks were made in the same way as 
grass lawns. When the space to be thus occupied had 
been prepared, a thin layer of sand or poor earth was laid 
upon the surface, and over this a similar layer of good 
soil. This arrangement was adopted in order to prevent 
excessive luxuriance in the grass. 

Edgings, — Walks are separated from the adjoining beds 
and borders in a variety of ways. If a living edging is 
adopted, by far the best is afforded by the dwarf Dutch box 
planted closely in line. It is of extremely neat growth, and, 
when annually clipped, will remain in good order for many 
years. Very good edgings, though less neat and durable, 
are formed by thrift (Statice Armeria), double daisy (Bellis 
perennis), gentianella (Gentiana acaulis), and London pride 
(Saxifraga umbrosa), or any low-growing evergreen herb, 
susceptible of minute division. The finer grasses carefully 
selected, such as the sheep's fescue (Fesluca ovina) or its 
glaucous variety, form elegant edgings if frequently re- 
planted, and the culms kept pulled away. Edgings may 
also be formed of narrow slips of sandstone flag, slate, fire- 
clay tiles, bricks, glass, or cast-iron. An excellent form of 
edging tile is that invented by ^fr Stevens of Trentham 
Gardens (fig. 2), which is made of a durable kind of clay, 
and is very neat in appearance. It is 18 inches long, 5 
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inches deep, and 5 inches broad, and, resting on the broad 
base, is held firmly by the gravel used for filling up the 
walk. One advantage of using edgings of this kind, espe- 
cially in kitchen gardens, is that they do not harbour slugs 
and similar ver- 



min, which all live 

edgings do, and 

often to a serious 

extent, if they are ^ 

left to grow largo. 

In shrubberies and 

large flower -plots, 

verges of grass-tnrf, Fl °- 2 -— Stavenn's Edging Tile. 

from 1 to 3 feet in breadth, according to the size of the 

border and width of the walk, make a very handsome 

edging, but they should not be allowed to rise more than 

an inch and a half above the gravel, the grass being kept 

short by repeated mowings, and the edges kept trim and 

well-defined by frequently clipping with shears, and cutting 

once a year with au edging iron. 





CHAPTER III. 

Garden Structures. 

'HE gardener's residence and the apartments 
for the workmen should be within convenient 
distance of each other, and of the forcing- 
s' houses. The gardener's house may stand in the 
centre of the range of hot-houses, or it may be 
placed in one corner of the walled garden. In 
either case it should communicate on the one 
side with the best part of the garden, and on the other 
with the yard in which the garden offices are placed. 

Walls. — The position to be given to the garden walls 
has been already referred to at page 55. The shelter 
afforded by a wall, and the increased temperature secured 
by its presence, are indispensable in the climate of Great 
Britain, for the production of all the finer kinds of outdoor 
fruits ; and hence, the inner side of a north wall, having a 
southern aspect, is appropriated to the more tender kinds. 
It is, indeed, estimated that such positions enjoy an in- 
creased temperature equal to 7° of latitude; that is to say, 
the mean temperature within a few inches of the wall is 
equal to the mean temperature of the open plain 7° farther 
south. The eastern and western aspects are set apart for 
fruits of a somewhat hardier character. 

Where the inclination of the ground is considerable, and 
the presence of high walls would be objectionable, the latter 
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may be replaced by sunk walls. These should not rise 
more than 3 feet above the level of the ground behind 
them. As dryness is favourable to an increase of heat, 
such walls should be either built hollow, or packed behind 
to the thickness of 3 or 4 feet with rubble stones, flints, 
brickbats, or similar material, thoroughly drained at bottom. 
For mere purposes of shelter a height of 6 or 7 feet will 
generally be sufficient for the walls of a garden, but for 
the training of fruit trees it is found that an average height 
of 12 feet is most suitable. In gardens of large size the 
northern or principal wall may be 14 feet, and the side 
walls 12 feet in height; while smaller areas of an acre or 
so may have the principal walls 12 and the side walls 10 
feet in height. As brick is more easily built hollow than 
stone, it is to be preferred for garden walls. A 14-inch 
hollow wall will take in its construction 
12,800 bricks, while a solid 9 -inch one, 
with piers, will take 1 1,000 ; but the hol- 
low wall, while thus only a little more 
costly, will be greatly superior, being drier 
and warmer, as well as more substantial. 
Bricks cannot be too well burnt for garden 
walls ; the harder they are the less mois- 
ture will they absorb. The darker colour fig. 3.— Cast-iron 
they acquire when the process of burning Wal1 stud> 
is prolonged is also more in harmony with the surrounding 
objects. At one time brick walls were preferred on account 
of the facility they afforded for nailing in the trees, 
but now cast-iron studs (fig. 3), or sometimes nails, are 
placed in the wall during its erection, being pushed into 
the joints before the mortar becomes set, and ranged 
in straight lines, both vertically and horizontally; for 
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peaches, &&, they are placed 9 inches apart, and for pears, 
<fcc., 15 inches. The trees are fastened to them by soft 
ligatures of twine or matting, which should be twisted 
after being tied to the stud or nail, so as to prevent con- 
tact between the branch and the metal. Many excellent 
walls are built of stone. The best is dark-coloured whin- 
stone, because it absorbs very little moisture, or in Scotland 
Caithness pavement 4 inches thick. The stones can be 
cut (in the quarries) to any required length, and built in 
regular courses. Stone walls should always be built with 
thin courses for convenience of training over their surface. 
Concrete walls, properly coped and provided with a trellis, 
may in some places be cheapest, and they are very durable. 
Common rubble walls are the worst of all 

The coping of garden walls is important, both for the 
preservation of the walls and for throwing the rain-water 
off their surfaces. It should not project less than from 
2 to 2£ inches, but in wet districts may be extended to 
6 inches. Stone copings are best, but they are costly, and 
Portland cement is sometimes substituted. Temporary 
copings of wood, which may be fixed by means of per- 
manent iron brackets just below the stone coping, are 
extremely useful in spring for the protection of the blos- 
soms of fruit trees. They should be 9 inches or a foot wide, 
and should be put on during spring before the blossom 
buds begin to expand; they should have attached to 
them scrim cloth (a sort of thin canvas), which admits 
light pretty freely, yet is sufficient to ward off ordinary 
frosts ; this canvas is to be let down towards evening, and 
drawn up again in the morning. These copings should be 
removed when they are of no further utility as protectors, 
so that the foliage may have the full benefit of rain and 

B 
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dew. Any contrivance that serves to interrupt radiation, 
though it may not keep the temperature much above freez- 
ing, will be found sufficient. Standard fruit trees must be 
left to take their chance ; and, indeed, from the lateness of 
their flowering, they are generally more injured by blight, 
and by drenching rains which wash away the pollen of 
the flowers, than by the direct effects of cold. 

Hot walls, whether constructed to be warmed by flues or 
hot-water pipes, are nearly or quite obsolete. Their chief 
use is to assist in ripening the young wood, and the crops 
of late varieties of tender fruits, by the aid of artificial 
heat, but the extra cost of heating them would perhaps be 
more usefully directed to the construction of a glazed house 
for the same purposes. 

Espalier Bails. ~- Subsidiary to walls as a means of 
training fruit trees, espalier rails were formerly much em- 
ployed, and are still used in many gardens. In their 
simplest form, they are merely a row of slender stakes of 
larch or other wood driven into the ground, and connected 
by a slight rod or fillet at top. The use of iron rails has 
now been almost wholly discontinued, since they act as 
powerful conductors of both heat and cold in equal ex- 
tremes, and thus injure the branches. Trees trained to 
espalier rails have some advantages, as they are easily got 
at for all cultural operations, space is saved, and the fruit, 
while freely exposed to sun and air, is tolerably secure 
against wind. They form, moreover, neat enclosures for 
the vegetable quarters, and are productive in soils and 
situations which are suitable. 

Plant Houses. — These include all those structures which 
are more intimately associated with the growth of orna-t 
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mental plants and flowers, and comprise conservatory, plant 
stove, greenhouse, and the subsidiary pits and frames. 
They should be so erected as to present the smallest extent 
of opaque surface consistent with stability. With this 
object in view, the early improvers of hot-house archi- 
tecture substituted metal for wood in the construction of 
the roofs, and for the most part dispensed with back walls; 
but the conducting power of the metal caused a great 
irregularity of temperature, which it was found difficult to 
control; and, notwithstanding the elegance of metallic 
houses, this circumstance, together with their greater cost, 
and some doubt as to their durability, has induced most 
recent authorities to give the preference to wood. The 
combination of the two, however, as in the Crystal Palace 
at Sydenham, shows clearly that, without much variation 
of heat or loss of light, any extent of space may be covered, 
and houses of any altitude constructed. 

The earliest notice we have of such structures is given 
in the Latin writers of the 1st century (Mart., Epigr., viii. 
14 and 68) ; the 'ASwviSos ktjttol, to which allusion is made 
by various Greek authors, have no claim to be mentioned 
in this connexion. Columella (xi. 3, 51, 52) and Pliny 
(H.N.> xix. 23) both refer to their use in Italy for the 
cultivation of the rarer and more delicate sorts of plants 
and trees. Seneca has given us a description of the applica- 
tion of hot water for securing the necessary temperature. 
The botanist Jungermann had plant houses at Altdorf in 
Switzerland; those of Loader, a London merchant, and 
the conservatory in the Apothecaries' Botanic Garden at 
Chelsea, were the first structures of the kind erected in 
British gardens. These were, however, ill adapted for the 
growth of plants! as they consisted of little else than a 
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huge chamber of masonry, having large windows in front, 
with the roof invariably opaqne. The next step was taken 
when it became fashionable to have conservatories attached 
to mansions, instead of having them in the pleasure 
grounds. This arrangement, however, brought them 
within the province of architects, and for nearly a century 
utility and fitness for the cultivation of plants were sacri- 
ficed, as still is often the case, to the unity of architectural 
expression between the conservatory and the mansion. 

Plant houses must be as far as possible impervious to 
wet and cold air from the exterior, provision at the same 
time being made for ventilation, while the escape of warm 
air from the interior must also be under control. The 
most important part of the enclosing material is necessarily 
glass. But as the rays of light, even in passing through 
transparent glass, lose much of their energy, which is further 
weakened in proportion to the distance it has to travel, the 
nearer the plant can be placed to the glass the more per- 
fectly will its functions be performed ; hence the import- 
ance of constructing the roofs at such an angle as will admit 
the most light, especially sunlight, at the time it is most 
required. Plants in glass houses require for their fullest 
development more solar light probably than even our best 
hot-houses transmit, — certainly much more than is trans- 
mitted through the roofs of houses as generally constructed. 1 

1 Mr Knight, an unquestionable authority, proposed a general pitch 
or elevation of 34° for the latitude of London, the angle at which the 
rays of the mid-day sun are perpendicular to the surface on the 20th of 
May and 21st of July. This would afford four months, from the 20th 
of April to the 21st of August, during which the angle of incidence at 
mid-day would not at any time amount to 9°, while the deviation at 
the winter solstice would be 43°, and the loss of light from reflexion 
would be little more than -fa. The angle of 45° has been recom- 
mended as a pitch extremely suitable for early vineries and pine stoves, 
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Plant houses should be constructed of the best Baltic 
pine timber, as being the most durable, but the whole of 
the parts should be kept as light as possible. In many 
houses, especially those where ornament ia of no conse- - 
que nee, the rafters are now omitted, or only used at wide 
intervals, somewhat stouter sash-bars being adopted, and 




Fig. 1. — Lean-to Plant House, 
stout panes of glass, 8 to 12 inches wide, made use of. Such 
houses are very light ; being also very close, they require 
prompt and careful ventilation. The glass roof is commonly 
designed so as to form a uniform plane or elope from back 
to front in lean-to houses (fig. 4), and from centre to sides 

in which cose the midsummer deviation would be 19*, and the loss fy, 
sod the winter deviation 30", the loss being nearly the same. Greater 
exactness, however, hu beau sought ia thii matter than is at all naoai- 
aary. The reduction of the opacity of the roof arising from the breadth, 
and depth of rafters and astragals ia of much mors consequence. The 
massive rafters, framed sashes, and inferior glass inserted In small 
fragments, with numerous overlaps liable to be choked with dirt, 
intercept a large proportion of the solar light and beat in ordinary 
glaa a bouses. 
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in span-roofed houses. In some cases, however, the roof 
sashes are fitted up on the ridge-and-furrow principle 
invented by Sir Joseph Paxton, shown in fig. 5, which 
represents the original ridge-and-furrow house erected by 
him at Chatsworth. To secure the greatest possible 
influx of light, some scientific horticulturists recommend 
curvilinear roofs ; but the superiority of these is largely 
due to the absence of rafters, which may also be dispensed 




Pro. B. — Ridge- and-Furrow Plant House. 

with in plain roofs. Span and ridge-and-fnrrow roofs, the 
forms now mostly preferred, are exceedingly well adapted 
for the admission of light, especially when they are glazed 
to within a few inches of the ground. They can be made, 
too, to cover in any extent of area without sustaining 
walla. Indeed, it has been proposed to support such roofs 
to a great extent upon suspension principles, the internal 
columns of support beiug utilized for conducting the rain- 
water off the roof to underground drains or reservoirs. 
The lean-to is the least desirable form, since it scarcely 
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admits of elegance of design, but it is necessarily adopted 
in some cases. 

In glazing, the greater the surface of glass, and the less 
space occupied by rafters and astragals as well as overlaps, 
the greater the admission of light. Some prefer that 
the sash-bars should be grooved instead of rebated, and 
this plan exposes less putty to the action of the weather. 
The bedding of the glass and use of copper tacks, with- 
out over putty, is widely approved; but the glass may 
be fixed in a variety of other ways, some of which are 
patented. In Beard's method (a very good one) the glass 
is fixed between strips of felt, the covering bar being held 
in position by white metal nuts tightly screwed. Good 
results have been obtained from the systems introduced 
and improved by Rendle and Helliwell, which cover all the 
framework of the roof with glass, so that the timber is 
not exposed to the vicissitudes of weather. 

The Conservatory is often built in connexion with the- mansion, 
so as to be entered from the drawing-room or boudoir. But when 
so situated it is apt to suffer from the shade of the building, and is 
objectionable on account of admitting damp to the drawing-room. 
Where circumstances will admit, it is better to place it at some 
distance from the house, and to form a connexion by means of a 
glass corridor. In order that the conservatory may be kept gay 
with flowers, there should be subsidiary structures to receive the 
plants as they go out of bloom. The conservatory may also with 
great propriety be placed in the flower garden, where it may occupy 
an elevated terrace, and form the termination of one of the more 
important walks. 

Great variety of design is admissible in the conservatory, but it 
ought always to be adapted to the style of the mansion of which it 
is a prominent appendage. Some very pleasing examples are to be 
met with which have the form of a parallelogram with a lightly 
rounded roof ; others of appropriate character are square or nearly 
so, with a ridge-and-furrow roof. Whatever the form, there must 
be light in abundance ; and the shade both of buildings and of trees 
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must be avoided. A southern aspect, or one varying to south-east 
or south-west, is preferable ; "if these aspects cannot be secured, the 
plants selected must be adapted to the position. The central part 
of the house may be devoted to permanent plants ; the side tables 
and open spaces in the permanent beds should be reserved for the 
temporary plants. 

The kind of plants adapted for planting out in conservatories are 
palms, cycads, dracsenas, aralias, luculias, camellias, &c, with 
fuchsias, habrothamnus, plumbago, strong-growing scarlet pelargo- 
niums, &c, on the pillars, and tacsonias, passifloras, lapagerias, 
&c. , on the roof. 

The Greenhouse is a structure designed for the growth of such 
exotic plants as require to be kept during winter in a temperature 
considerably above the freezing point. The best form is the span- 
roofed, a single span being better even than a series of spans such 
as form a ridge-and-furrow roof. For plant culture, houses at 
a comparatively low pitch are better than higher ones where 
the plants have to stand at a greater distance from the glass, and 
therefore in greater gloom. Fig. 6 represents a form of house 
adopted by a most successful cultivator, Mr B. S. Williams, of 
Holloway. It is 20 feet wide and 12 feet high, the length in this 
case being 50 feet, but of course any other convenient length could 
be adopted. The side walls are surmounted by short upright sashes 
which open out- 
wards by ma- 
chinery a, and 
the roof is pro- 
vided with slid- 
ing upper sashes 
for top ventila- 
tion. In the 
centre is a two- 
tier stage for 
plants, 6 feet 
wide, with a 
pathway on each 
side 3 feet wide, 
and a side table 

4 feet wide, the side tables being flat, and the centre stage 
having the middle portion one-third of the width elevated 1 foot 
above the rest, so as to lift up the middle row of plants nearer the 




.. Fig. 6. — Section of Greenhouse. 
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light. Span-roofed houses of this character should run north and 
south so as to secure an equalization of light, and should be warmed 
by two 4-inch hot-water pipes carried under the side tables along 
each side and across each end. Where it is desired to cultivate a 
large number of plants, it is much better to increase the number of 
such houses than to provide larger structures. The smaller houses 
are far better for cultural purposes, while the plants can be classified, 
and the little details of management more conveniently attended 
to. Pelargoniums, cinerarias, calceolarias, cyclamens, camellias, 
heaths, Australian plants, roses, and other specialities might thus 
have to themselves either a. whole house or part of a house, the 
conditions of which could then be more accurately fitted to the 
wants of the inmates. 

The lean-to house is in most respects inferior to the span-roofed, 
but is more easily kept warm. One of the latter could be con- 
verted into two of the former of opposite aspects by a central wall ; 
but except where space does not permit a span-roof to be introduced, 
a lean-to is not to be recommended. A house of this class may often 
be greatly improved by adopting a three-quarter span or hipped roof 
(as in fig. 9), that is, one with a short slope of glass behind and a 
longer one in front. 

Where the cultivation of large specimens of heaths, Australian 
plants, Indian azaleas, &c, has to be carried on, a span-roofed 
house of greater height and larger dimensions may sometimes prove 
useful ; but space for this class of plants may generally be secured 
in a house of the smaller elevation, simply by lowering or removing 
altogether the staging erected for smaller plants, and allowing the 
larger ones to stand on or nearer the floor. 

The Plant Stove differs in no respect from the greenhouse except 
in having a greater extent of hot-water pipes for the purpose of 
securing a greater degree of heat, although, as the plants in stove 
houses often attain a larger size, and many of them require a tan 
bed to supply them with bottom heat, a somewhat greater elevation 
may perhaps be occasionally required in some of the houses. For 
the smaller plants, and for all choicer subjects, the smaller size of 
house already recommended for greenhouses, namely, 20 feet wide 
and 12 feet high, with a side table of 4 feet on each side, a path- 
way of 3 feet, and a central stage on two levels of 6 feet wide, 
will be preferable, because more easily managed as to the supply 
of heat and moisture. Mr Williams's plant stove (fig. 7), which 
is a very good model, is of the foregoing dimensions. It has, 
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however, a different arrangement from the greenhouse as to venti- 
lation. It will be seen that along the ridge of the roof a raised 
portion or lantern light b, b is introduced, which permits of the 
fixing of two continuous ventilators, one along each side, for the 
egress of heated and foul air, openings a, a being also provided in 
the side walls opposite the hot-water pipes for the admission of 
pure cold air. Three or four rows of pipes will be required on each 
.side, according to the heat proposed to be maintained. 

In their interior fittings plant stoves require more care than 
greenhouses, which are much drier, and in which consequently the 
staging does not so soon decay. In stoves the tables should always 
be of slate or stone, * 

and the supports of 0_ 

iron ; slate is now 7T 

most commonly . j^fjfc J 

used. This should ^j — fl^ 

be covered with a ^^ *^^^^ 

layer of 2 or 3 ^^^^ ^^^^^ 

inches of some ^||^ ^jfe" 

coarse gritty mate- 1 T 

rial, such as pound- fl ■ jk _^ ^ OS m 

ed spar, or the shell li^Hn oJ|:rhn «as=cl 

sand obtained on onooo I R ..••f^1«N^ I l 000 B a 

the sea-coast, on r^f A\ **& •• -*&• rr — t^i 

which the pots are 3 9 » g 

to stand ; its use i 8 ^ 7 ._gectio,i of Plant Stove, 

to absorb moisture 

and gradually give it out for the benefit of the plants. The path- 
ways should be paved, or made of concrete and cement, and the 
surface should be gently rounded so that the water required for 
evaporation may drain to the sides while the centre is sufficiently 
dry to walk upon ; they should also have brick or stone edgings 
to prevent the water so applied soaking away at the sides and 
thus being wasted. 

The greenhouses, if large and ornamental, should be contiguous 
to the flower garden or pleasure ground ; but if of the simple char- 
acter employed only for growing decorative plants, it is bettsr to 
associate them with similar houses set apart for other purposes, in 
an enclosed portion of the grounds contiguous to the potting sheds, 
where fuel and other materials required can be conveniently stored, 
and where all the untidiness of the workshops may be masked. 
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For this reason it is a very convenient plan to place side by side a 
series of small span-roofed houses for growing plants where they 
can be connected by a glazed passage-way at the back. The glazed 
way may be utilized for the cultivation of plants requiring less 
light than others, such as ferns, camellias, &c. ; it should com- 
municate with the workmen's offices, which are commonly placed 
on the north side of the garden wall, so that potting and other 
cultural operations may be carried on without creating a block or 
confusion in the several houses. Wherever placed it is imperative 
that all plant houses, excepting ferneries, should have a free and 
abundant admission of light. 

Fruit Houses. — The principal of these are the vinery, 
pinery, peach house, cucumber and melon house, and 
orchard house. These or a portion of them, especially the 
vineries and peacheries, are frequently brought together 
into a range along the principal interior or south wall of 
the garden, where they are well exposed to sun and light, 
an ornamental plant house being sometimes introduced into 
the centre of the range in order to give effect to the outline 
of the buildings. When thus associated, the houses are 
usually of the lean-to class, which have the advantage of 
being more easily warmed and kept warm than buildings 
having glass on both sides, a matter of great importance 
for forcing purposes. 

The Vinery is a house devoted to the culture of the grape-vine, 
which is by far the most important exotic fruit cultivated in 
English gardens. When forming part of a range, a vinery would in 
moist cases be a lean-to structure, with a sharp pitch (45°-50°) if 
intended for early forcing, and a flatter roof (40°) with longer 
rafters if designed for the main or late crops. Mr A. F. Barron, a 
recognized authority on grape growing, recommends in the Florist 
and Pomologist (1879, p. 37) three classes of vineries, namely, early 
for the production of early or forced grapes, general-crop for all 
mid-season grapes, and late for producing and keeping grapes till 
late in the season, each requiring its own special arrangements ; 
and the following are the three forms of houses recommended : — (1) 
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The Icin-to (fig. 8) t this is the simplest form, often erected against 
some existing wall, and the best for early forcing, being warmer on 
account of the shelter 
afforded by the back 
wall. In this house 
the principal part of 
the roof is a. fixture, 




Fig. 8.— Lean- 
lifting sashes against the back wall, and by the upright front 
sashes being hang on a pirot so as to swing outwards on the lower 
side. The necessary 
heat is provided by 
four s-inch hot-water 
pipes, which would per- 
haps be best placed if 
all laid side by side, 
while the vines are 
planted in front, and 
trained upwards under 
the roof. A second set 
of vines may be planted 
against the back wall, 
and will thrivo there 
until the shade from the 
roof becomes too dense. Fla - ft— Hipped-Roofed Vinery. 

(2) The kipped-roofed or three-quarter span (fig. 9) : this is a com- 
bination of the lean-to and the spanroofed, uniting to a great degree 
the advantages ot both, being wanner than the span and lighter 
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than the lean-to. The heating and ventilating arrangements are 
much the some as in the lean -to, only the top sashes which open 
are on the back slope, and therefore do not interfere so much with 
the vines on tbo front slope. In both this and the lean-to the aspect 
should be aa nearly dne south as possible. Houses of this form are 
excellent for general purposes, and they are well adapted both for 
muscats, which require a high temperature, and for late-keeping 
grapes. (3) The span-roofed (fig. 10) : this, the most elegant end 
ornamental form, is especially adapted for isolated positions ; 




Fio. 10. — Span-Roofed Vinery. 



indeed, no other form affords bo much roof space for the develop- 
ment of the vines. The amount of light admitted being very great, 
these houses answer well for general purposes and for the main crop. 
The large amount of glass or cooling surface, however, makes it 
more difficult to keep np a high and regular temperature in them, 
and from this cause they are not so well adapted for very early or 
very late crops. They are best, nevertheless, when grapes and 
ornamental plants are grown in the same house. A sharper pitch 
of roof, with lower side walls and no upright sashes, but with ven- 
tilators near the ground, is sometimes preferred. 

The Pinery is a house devoted to the cultivation of the pine- 
apple. The pineries or pine stoves of former times were generally 
large lofty structures of the lean-to vinery fashion, and heated 
by smoke flues ; but these were superseded by buildings of more 
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compact form, such as that of Baldwin, a noted pine grower of his 
day, in which the low roof was hipped, the short or northern slope 
being of slate, and the 
glazed sashes being fixtures. 
These were again improved 
by the substitution of glass 
for slate in the back slope, 
and of hot- water pipes for 
smoke flues as the heating ^Pp 
medium, opsnings being 
provided at back and front, ^ 

as at a, a (fig. 11), for ven- 
tilation. Such houses as 




Fia. 11. — Section of Pinery. 



these are low, and therefore are more economically kept at the 
high temperature necessary for pine growing. The best form of 
pinery is a low structure of this kind, but somewhat wider, so 




Fig. 12. — Modern Pinery. 

as to permit of the utilization of the front and back spaces for 
general forcing purposes (fig. 12). Such a house might be 14 feet 
wide, consisting of a plunging bed for bottom heat 8 feet wide, a 
back path of 2 feet provided with a shelf for strawberries near the 
glass, a front path of 2 feet, and between that and the front wall a 
stage for pots, which might be used for forcing French beans, and 
which should be on the same level as the front curb of the centre 
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pit, and about 2J feet from the glass. The height of the back wall 
should be 15 feet. The house should be heated by three or four 
hot-water pipes placed beneath the front stage, and two placed 
close to the wall in the back path ; and the necessary bottom 
heat should be provided by fermenting tan or leaves, or by hot- 
water pipes or a hot- water tank placed beneath the plunging bed. 
Ventilators should be fixed at short intervals in the front wall 
beneath the stage and opposite the heating pipes ; and the alternate 
upper sashes should be made to open, or corresponding ventilators 
close to the top of the back wall should be provided. 

If the stock of pine plants is not extensive, certain and abundant 
crops of fruit cannot be expected ; and it is therefore necessary to 
have not only fruiting pineries but pineries for succession plants. 
These are generally called pine pits, and differ little from the pits 
used for accommodating other tender plants. Two or three 
succession pits are required to provide a stock of plants to keep the 
fruiting-house filled. Low-roofed pits are to be preferred, not only 
on account of their appearance, but because the pine can only be 
cultivated in its highest state of perfection when grown in pits just 
sufficient for the full development of the foliage and crown of the 
fruit. These pits, if span-roofed, should be provided with a central 
path under the ridge, just high enough for a workman to stand 
upright, and a plunging- pit on each side ; but any ordinary well- 
constructed pit will answer the purpose if sufficiently heated. 

The Peach House is a structure in which the ripening of the fruit 
is accelerated by the judicious employment of artificial heat. For 
early forcing, as in vineries, the lean-to form is to be preferred, and 
the house may have a tolerably sharp pitch. A width of 7 or 8 
feet, with the glass slope continued down to within a foot or two of 
the ground, and without any upright front sashes, will be suitable 
for such a house, which may also be conveniently divided into com- 
partments of from 30 to 50 feet in length according to the extent of 
the building, small houses being preferable to larger ones. As a 
very high temperature is not required, two or three pipes running 
the whole length of the house will suffice. The front wall should 
be built on piers and arches to allow the roots to pass outwards into 
a prepared border, the trees being planted just within the house. 
Abundant means of ventilation should be provided. 

For more general purposes the house represented in fig. 13 will 
be found more useful. One set, of trees is planted near the front 
and trained to an arched trellis b. Another set is planted at the 
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back, and trained on a trellis c, which is nearly upright, and leans 
against the back wall ; or the back wall itself may be used for 
training: There are no upright front sashes, but to facilitate 
ventilation there are ventilators d in the front wall, and the upper 
roof sashes are made to move up and down for the same object. 
Two or three hot-water pipes are placed near the front wall. The 
back wall is usually planted with dwarf and standard trees alter- 
nately, the latter being temporary, and intended to furnish the 
upper part of the trellis, 
while the permanent dwarfs 
are gradually filling up the 
trellis from below. In any 
case the front trellis should 
stop conveniently short of 
the top of the sashes if there 




Fig. 13. — Peach House. 



are trees against the back wall, in order to admit light to them. 
They would also be better carried up nearly parallel to the roof, 
and at about 1 foot distant from it, supposing there were no trees 
at the back. 

A span-roofed house, being lighter than a lean-to, would be so 
much the better for peach culture, especially for the crop grown 
just in anticipation of those from the open walls, since a high tem- 
perature is not required. A low span, with dwarf side walls, and 
a lantern ventilator along the ridge, the height in the centre being 
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9 feet, would be very well adapted for the purpose. The trees 
should be planted inside and trained up towards the ridge on a 
trellis about a foot from the glass, the walls being arched to permit 
the egress of the roots. A trellis path should run along the centre, 
and movable pieces of trellis should be provided to prevent tramp- 
ling on the soil while dressing and tying in the young wood. 

The Cucumber and Melon House. — Wherever a continuous supply 
of cucumbers and a considerable number of melons are required, it 
is found most convenient to grow them in houses, the attention 




Fig. 14. — Span-Roofed Cucumber House. 

required and the risk of failures being much less than when hot- 
beds and pits heated by fermenting materials are employed. The 
best form of house is a narrow span (fig. 14), on account of the 
much greater amount of light which it admits. fne width should 
be 12 feet, the height about 10 feet, and the length divided into 
short portions so as to be worked in succession ; a 60-feet house 
divided into three 20-feet portions would be found very useful, as 
one or more could be taken for either crop according to the demand. 
The inside arrangements should include a pathway a of 3 feet in 
the centre, two beds b b provided with hot-water pipes c c or hot- 
water tank for bottom heat two pipes d d on each side for warming 

P 
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the atmosphere, a lantern ventilator e at the ridge, and openings in 
the wall/ beneath the beds to admit fresh air, and a trellis g for 
training the plants, fixed at 12 or 18 inches from the roof. 

Where the house is built against a nail, the hipped form of roof 
is to be preferred to the lean-to, as it admits more light, and allows 
more space for the cucumber or melon vines. Fig. 15, from Moore's 
Treatise an the Cucumber, shows such a 
pathway, c front ventilator, d back 
ventilator, e hot-water pipes, and / 
tank for bottom heat The cold air 
admitted at e enters a chamber g ; 
thence it passes into the space 
the water in the tank, and 
mitted through a tube 
m, which passes up 
through the bed of 
soil, into the house 
near the front ; simi- 
lar tabes n, inserted 
at intervals along the 
front of the bed, are 
intended for supply- 
ing water amongst 
the rubble, to keep 
the soil at the roots 
consta ntly moistened. 

Pits and frames of 
various kinds are also 
frequently nsed for 
the cultivation of cucnmbers and melons, 
by ordinary garden frames. In these 




Flo. 15.— Moore's Cucumber House. 



is well as hot beds covered 
es the first supply of heat 
is derived from the hot bed made np within the pit (fig. 17, a), 
which is all the better for having a layer or two of faggot-wood 
worked into it to facilitate the distribution of the heat from the 
linings later on. When the heat of the original bed subsides, 
linings of fermenting dnng 6 o mnst be added, and these must 
be kept active by occasional turnings and the addition of fresh 
material as often as required. Figs 16 and 17 show different 
forms of pits of this character. It is, however, a vast improvement 
upon the old system to effect both top end bottom heating by hot- 
water pipes (fig. IB a a), in which cose the width of the pita may 
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be increased by at least 2 feet. Where there is much forcing carried 

oil, the judicious arrangement of the several structures, permitting 
of their being worked from one boiler, should be carefully seen to. 
Orchard Houses are the invention of the late Mr Rivers of Saw- 
bridgeworth. In all the more genial portions of England and 
Scotland the; may be used without fire-heat, and chiefly for potted 
fruit trues ; and if the trees are 
well managed, a very large quan 
tity and variety of fruit can be 
produced, of excellent if not first- 
rate quality. These houses will 
be found useful adjuncts to other 
structures even in large gardens, 
while they are of the utmost value 
to amateurs, who would otherwise , 

be dependent on outdoor crops. _ ^ 
They are, moreover, exceedingly 
economical, and may be turned to 
a variety of uses, being just as suitable for the growth of half-hardy 
flowers as for our leas hardy fruits. For fruit trees the orchard 





Fin. 17. — Cncumber Pit heated by Fermenting Dong. 

houses are of most value in spring, not to excite but to protect the 
blossom buds, and in autumn to assist in ripening both fruit and 
wood. While peaches, nectarines, and apricots are the permanent 
occupants of the house, except in late autumn, when they may be 
set out of doors, plums, pears, and apples may all by this means be 
assisted to produce good crops. During winter and spring (when 
they should be kept cool) the trees may be stored as closely as 
possible and in this state they may remain until after blooming is 
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over and the fruits are set, when the hardier kinds should be gradu- 
ally drawn out and hardened in sheltered spots, and eventually 
plunged in the open garden to swell their fruits, this thinning oat 
affording room for the tenderer kinds. 

The orchard house may be of the lean-to form or a span ; but the 
latter is much to be preferred. Fig. IS is a sketch of Mr Hi vers* 
small span-roofed orchard house, which is built of wood and glass. 
Two rows, II feet apart, of oak posts a a, 5 by 3 inches and 9 feet 
long, or of deal posts set in cast-iron sockets, and firmly fixed 3 
feet in the ground are set 5 feet apart. To each of these should be 
firmly nailed the plate 6, 4 inches by 3, to receive tile ends of the 
rafters e e, which should he 8 feet long and 3 inches by 1 J. The 




Fig. 18. — Rivers'* Span-Roofed Orchard House. 

ridge board d should bo 3 inches by 1, to which the upper ends of 
the rafters, after being sloped, should he nailed. At the lower end 
a drip board, 5 inches by I, placed sloping to receive the lower 
enda of the glass, must be filed on the plate the full length of the 
house ; and on the ridge board a small ledge must be nailed for the 
upper ends of the glass panes to rest upon. On the upper edge of 
the ridge board a cap, 3 inches by 1, shaped thus A, should be 
nailed, to shoot off the water and prevent its entrance at the ridge. 
The sides i are boarded, and the roof is of 21 oz. glass, the rafters 
(stout sash-bars) being 20 inches part, and the panes 15 inches long, 
set end to end in glazing. Under the glass g on each aide is a 
ventilating shatter A, 3 inch broad and 1 foot wide, hinged and 
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opening downwards. The roof is stayed by irons screwed to every 
fourth rafter. The angular space over the door forms a ventilator. 
A house of this form should have a central path e, the two beds or 
spaces on each side// accommodating the fruit trees either planted 
out or grown in pots. These beds may be raised above the path, as 
in fig. 19, if used for dwarf trees. 

As a larger house, one of 24 feet width (fig. 19) might be recom- 
mended. The oak posts or deal posts in sockets, 6 inches by 4 
must be set in two rows a a, 24 feet asunder, 6 feet apart, in the 
rows, and the plates, rafters, ridge board, and drip board should be 
as described above. The apex of the ridge d should be 12 feet from 
the surface. The roof itself c is supported and steadied by two 




£. 



i' 



Fi<*. 19. — Orchard House with Raised Beds. 

rows of iron pillars Tc connected by tie rods, and glazed with 21 oz. 
glass, the rafters being 20 inches apart. The sides and ends are 
boarded, and provided with hinged ventilators as in the smaller 
house. The floor may be level with the ground, and with a central 
path or two side paths e e. For dwarfer and more bushy plants, 
and for general purposes, the beds may be slightly raised, as/,/, / 
in fig. 19. When the trees are planted out the raised beds would 
be objectionable as diminishing the available height, but for potted 
plants they are an advantage, raising the trees nearer to the light. 

In the north of England, and in all moist and cold districts of 
Scotland or Ireland, Mr Rivers recommends the introduction of a 
hot-water pipe or two into houses in which peaches, nectarines, 
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and apricots are to be grown, not to force them, but to ensure the 
ripening of both wood and fruit. 

Pits and Frames, — These are used both for the 

» 

summer growth and winter protection of various kinds of 
ornamental plants, for the growth of such fruits as cucum- 
bers, melons, and strawberries, and for the forcing of vege- 
tables. When heat is required, it is sometimes supplied 
by means of fermenting dung, or dung and leaves, or 
tanner's bark, but it is muck more economically, provided, 
on the score of labour at least, by hot-water pipes. Pits 
of many different forms have been designed, but it may 
be sufficient here to describe one or two which can be 
recommended for general purposes. 

Fig. 20 represents a simple and useful form of pit designed for 
the Chiswick garden by Mr Sibthorpe, and published by Mr R. 




Fia. 20.— Sibthorpe's Plant Pit. 

Thompson (Gardener's Assistant, 499). It is 7 feet wide, the front 
wall 2 feet high, the back wall 3J feet The walls are one brick 
thick, or 4 J inches, with a 4-inch pier a at every third rafter, the 
foundations being respectively 9 and 14 inches. The wall plates 
both at front and back project so as to allow the drip to fall clear 
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of the walla ; and fillets of wood fixed to their under surfaces and 
close up to the wall on each side serve to maintain both the wall 
plate and top of the wall steadily in their positions. Such a pit 
used for cucumbers or melons might be excavated slightly below 
the ground level to admit of bottom heat being supplied by a bed 
of fermenting dung, over which the soil should be plicod in the 
usual way, bringing the plants up near to the glass ; or the bottom 
heat might be supplied by the tank system of heating or by 
hot-water pipes. For small stove plants of any kind the interior 
might be filled up with any porous materials, finishing off with a 
surface of fine coal -ashes at a suitable height, or larger plants might 
be accommodated by using it as shown, without any filling up. 
Heat can easily be supplied by one or two 4-inch pipes, front and 
back, according to the temperature required ; but if fermenting 
material be used for this purpose, the lower portion of the walls, as 
far up as may be covered by the interior filling, should be pigeon- 
holed. 

Au excellent pit for wintering bedding-out plants or young 
greenhouse stock is shown at fig. 21. It is built upon the pigeon- 
hole principle as 
high as the groun d 

above that in 9- 
inoh brickwork. 
At a distance of 
9 inches retaining 
walls b b are built 
up to the ground 
level, and the 
spaces between the 
two are covered by 
thick boarding, 
which is to be 
shut down as shown 
opened as shown 




Fig. 21.— Ventilated Plant Tit. 



cold weather to exclude frost, and 
d in mild weather to promote a free circulation 
through the pit. The height of the pit might be reduced 
of the plants ( and, to secure the interior 
against frost, a flow and return hot-water pipe e should pass along 
beneath the staging, which should be a strong wooden trellis 
supported by projections in the brickwork. The water which 
drains from the plants or is spilt in watering would fall on the 



88 EPITOME OF GARDENING. 

bottom, which should be made porous to carry it away. For many 

plants this undercurrent of ventilation would be exceedingly bene- 
ficial, especially whan cold winds prevent the sashes from being 
opened. A pit of this character may be sunk into the ground 
deeper than is indicated in the figure if the subsoil is dry and 
gravelly, but in the case of a damp subsoil it should rather be more 
elevated, as the outer soil could easily be sloped np to meet the 
retaining wall. 

For all useful purposes these two forms of pits will suffice, but 
there will always be found occupation for some of the common hot. 
bed frames (fig. 22). They should be made of the best red deal, 1) 





FlO. 22.— Hot-Bed Three-light Frame. 

inch thick. A convenient size is 6 feet wide, 24 inches high at the 
back, and 15 in front; and they are usually 12 feet long, which 
makes three lights and sashes, though they can be ms.de with two 
lights or one light for particular purposes. Indeed, a one-light 
frame (fig. 28) is often found very 
convenient for many purposes. 
The lights should be 2 inches . 
thick, and glazed with 21 o 
sheet glass, in broad panes four 
or five to the breadth of a light, 
and of a length which will work 

to eonT.rn.nlly nnd Konond- ""' »•- 0»-I*W Ik. 
cally, very long panes being undesirable from the havoc caused by 
accidents, and very short ones being objectionable as multiplying 
laps, and the chances of drip ; panes of from 6 to 8 inches long are 
of convenient size for garden lights of this character. In all gardens 
the frames and lights should be of one size so as to be interchange- 
able, and a good supply of extra lights (sashes) may always be 
turned to good account for various purposes. 

Boulton and Paul's span-roof garden frame (fig. 24) may under 
some circumstances be useful as a substitute for the three-light 
frame. It is adapted for storing plants in winter, for nursing small 
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plants in summer, and for the culture of melons and other crops 
requiring gloss shelter. These frames are made 11 inches high in 
front, 22 at the back, and 32 at the ridge, with ends of lj-inch red 
deal ; the sashes, which are 2 inches thick, open by gearing, the 
front and back separately. The lights are hinged so that they can 




Fig. 24.— Span-Roof Frame. 

be turned completely back when necessary. Tins more direct and 
resdy accuse to the plants within is one of the principal recom- 
mendations of this form of pit. 

Mualiroam Howe. — Mushrooms may be grown in 
sheds and cellars, or even in protected ridges in the opsn 
ground, but a special structure is usually devoted to them. 
A lean-to against the north side of the garden wall will 
be found suitable for the purpose, though a span-roofed 
form may also be adopted, especially if the building stands 
apart. 

The internal arrangement of a lean-to mushroom house is shown 
hi fig. 26. The length may vary from 30 feet to 80 feet ; a con- 
venient width is 10 feet, which admits of a S\ feet central path, 
and beds 3 feet wide on each side. The shelves should be of 
slate a a, supported by iron uprighU b b, each shelf having a 
front ledge of bricks set on edge in cement c c The slabs of 
slate forming the shelves should not be too closely fitted, as a 
small interval will prevent the accumulation of moisture at the 
bottom of the bed. They may be supported by iron standards 
or brick piers, hack and front, bearing up a flat bar of iron on 
which the slates may rest ; the use of the bsr will give wider 
intervals between ths supports, which will be found convenient 
for filling and emptying the beds. The roof may be tiled or 
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slated; but, to prevent the injurious influence of hot sun, there 
should be an inner roof or ceiling d, the space between which and 
the outer roof e should be packed with sawdust. A hot-water 
pipe / should run along both sides 
of the pathway, close to the front 
ledge of the lowest beds. The dif- 
ferent shelves can be planted in 
succession; and the 
lower ones, especi- 
ally those on the floor 
level, as being most 
convenient, can be 
utilized for forcing 
sea-kale and rhubarb. 
Another style of 
house which answers 
remarkably well may 
be formed by an arch 
of brickwork, mak- 
ing a kind of tunnel, 
or by a semi-arch 
projected against a 
brick wall or against 
the side of a bank 
(fig. 26). In either 
case the arched should 
be covered with a 
thick bank of earth 
e, and planted with 

spreading shrubs to keep it cool and shaded. The size of the beds 
and the fitting up may be exactly the same as in fig. 25 already 
described, except that on one side the available height will be 
necessarily less. 

Fruit Boom. — In many gardens a portion of the 
shed accommodation behind the ranges of glass-houses is 
made to do service as a fruit room, but it is sometimes 
difficult to secure in this way the conditions favourable 
for the conservation of fruit. The main requisites are 
coolness and a steady uniform temperature, combined with 




Fig. 25. — Lean-to Mushroom House 
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darkness, and moderate but not excessive dryness. A dry 
cool cellar makes an excellent fruit room. 

One of the most successful examples of a fruit room is that of Mr 
Moorman of Clapham, described by Mr Robert Thompson in the 
Journal of the Hwi.icuUu.ral Society (vL 110), of which figs. 27 and 
2B represent a plan and section. The building iu this case was not 
specially erected for a fruit room, having been originally a loft ore* 




a coach-house. The walls hare an inner lining of board enclosing 
a cavity, which is probably one cause of the efficiency of the apart- 
ment, since the wood lining and the cavity containing air both act 
as slow conductors of heat. The ceiling on the north side is double, 
which also conduces to the same end. There is a swing window b, 
opened a little occasionally, but always covered with a roller blind 
so as to shut out light, and there is a small stove c, but seldom used, 
and never for the sake of warming the sir, unless the temperature is 
below freezing ; if damp is observed a little fire is lighted on a dry 
day, and this with ventilation soon dissipates it. The fruit shelves 
d d are made with battena 1J inch wide and \\ inch apart, with a 
layer of clean straw placed serosa them, and on this the fruit is laid 
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sut singly. The shelves are enclosed by a partition of open work 
s e, which is made of battens similar to the shelves themselves. 




Fin. 27. — Moorman's Fruit Boom (plan). 

The fruit room in the Royal Horticultural Garden at Chiswick is 

a very good example of one on a larger scale. The floor of this is 




Fig. 28. — Moorman's Fruit Boom (section). 
sunk about 13 inches below the ground level, and is concreted to 
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keep out rats and mice. It is built against a north wall, and has a 
low sloping roof of slate. Three or four ranges of shelves are fixed 
all round against the walls, and there is a table occupying the 
centre for the display of samples of the different kinds grown. 
Such an apartment would form a convenient fruit room in a private 
garden establishment. The walls should be hollow ; and a ventil- 
ator made to open and shut, and communicating obliquely with the 
external air, should be inserted in the ceiling near each end, the 
interval between ceiling and roof being packed with dry sawdust to 
assist in keeping up a uniform temperature. The shelves should 
be made of narrow battens of wood laid somewhat apart, as in Mr 
Moorman's house, and the central table should be fitted with 
shallow drawers in which to store the very choicest fruits, such as 
the finer dessert pears, which should be individually wrapped in 
tissue paper and laid in a single tier. The better kinds of fruits on 
the open shelves should be laid out singly. It is a wise economy 
not to stint space in such a structure, as many things can be 
accommodated for a time in a room of this sort ; for example, the 
floor space beneath the shelves forms a good place for storing seed 
potatos, especially those for the early crops. A window is neces- 
sary, as light will be occasionally required to examine and to select 
the fruits, but it should be tight-fitting, and on all other occasions 
closed by shutters so as to keep the interior dark. The door should 
also be closely fitted, to exclude the external air ; indeed it is better 
if the fruit room itself can be entered from an adjoining apartment, 
from which light need not be excluded, and which may serve as a 
seed room and store room for many of the smaller garden requisites. 
If a hot-water pipe can be run round these apartments from some 
neighbouring apparatus, so much the better, but in the fruit room 
proper it should only be used occasionally to dispel damp, or, in 
the case of very severe weather, to keep out frost. 

Heating Apparatus. — Plant houses are heated in a 

variety of ways, but practically smoke flues and hot-water 

pipes are principally made use of. The cost of erection 

is a little more for hot- water pipes than for flues, but the 

former are the cheaper in the end. Steam is not now 

used as a heating medium, except where the waste steam 

of a manufactory is turned to account in some adjoining 

garden. The use of fermenting vegetable substances in 
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the production of heat is also rapidly disappearing from oar 
best gardens before the application of hot water, which 
is far more economical and certain in its effects. 

The Smoke Flux, that ia, the continuous cavity commencing at 
the back of the furnace and ending at the chimney, when used as a 
source of heat, should be carried along the front of the house, 
returning near the back ; by the time it has run thus far most of 
the heat taken up from the fuel will be in course of transmission to 
the enclosed atmosphere of the house to be heated. There should 
be s gradual rise for some distance after leaving the furnace, which 
should be from 1 to 2 feet below the level of the front flue ; and 
there should be do sharp angles or turnings. Earthenware pipes 
may be substituted when appearance is not a consideration. Smoke 
flues should be cleaned out at least once a year. When properly 
constructed, tbey answer their purpose sufficiently well ; but this 
mode of heating is now virtually superseded in all gardens of note 
by the hot-water system. 




Fro. 2B. — Diagram of Tank Boiler showing Circulation in Pipes 



Hot Water.— The diffusion of heat in plant houses by causing 
hot water to circulate in iron pipes or vessels was brought into 
notice in 1827, and has gradually supplanted all other modes. The 
apparatus ia more durable than flues, occupies less space, can be 
placed in situations whore flues cannot, is more elegant in appear- 
ance, gives out a more steady and uniform heat, and can seldom be 
overheated. The cause of the circulation of the water in the pipes 
may be seen by reference to fig. 29. When the water in tie boiler 
a is heated, it expands and thus becomes lighter than that in the 
Cistern b ; the pressure at z in the horizontal pipe d is thus less 
than at y, so that the water flows through d from b to a, and b is 
kept supplied from the pipe e. In this arrangement, which 
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represents the common tank boiler, with a cistern at the extremity 
of the pipes, the process of heating was slow, and many changes 
have consequently been made. 

The Furnace. — The moat perfect furnace is that in which the 
combustion is most complete. On this account the fire should be 
surrounded by slow conductors of heat, such sa Welsh lumps or 
other kinds of fire-brick ; and the sides of the furnace should not 
be formed by any part of the boiler, nor should the furnace bars be 
tubular and connected with the boiler, though this latter plan is 
sometimes adopted to prevent the burning out of the bars. All the 
air necessary for maintaining combostion should enter from below, 




Fro. 30. — Sliding Furnace Doors. 

that is, through the ash pit, and not through the door or sides of 
the furnace ; but to produce this effect the furnace should be fitted 
with double doors and ash-pit registers, for thus only can the stoker 
have control over his furnace. By shutting the ash-pit and furnace 
door closely combustion is lessened, arid the fire ma; lie kept almost 
in a state of quiescence for many hours together ; while, on opening 
either the door or ash-pit register, air is admitted and combustion 
goes on. Sylvester's furnace doors or doors of similar sliding form 
(tig. 30) are preferable to the ordinary hinged doors, because they 
can be opened to any extent, and are less liable to get out of order. 
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These doore are faced with fire-brick, end run on rollers on an iron 
rod, or slide by means of a, ledge. Mr Taplin recommended, in 
the Florist and Pomologist (1888, p. 32), that, to prevent the burn- 
ing away of the furnace bars and the formation of clinkers, the ash- 
pit should be kept filled with water, and states that the bars will 
then last three times as long as with the ordinary dry ash-pit. The 
ash pit may be built in cement for this purpose, or fitted with a 
cast-iron pan for the water. 

Hot- Water Boilers. — Only a few of the principal types of the very 
diverse kinds of boilers can be noticed hero. The simpler the form 




Fio. 81.— Rogers's Conical Boiler. 

and the less complicated the whole apparatus is the better. It is 
essential that a large area of the boiler surface should be brought 
within the direct action of the fire. 

Roger's Conical Bailer (fig. 31), which has long been in use, is 
very suitable for heating pits and small houses, since it is economi- 
cal of fuel, and gives out a steady heat for a long tune— 15 to 20 
hours. It is formed of two truncated concentric cones, with a space 
of 2 or 3 inches between for the water, the furnace being in the inner 
cone, and the fuel supplied from near the top. It was originally 
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surrounded with brickwork, but several improvements have been 
introduced. In fig. 31 the boiler is placed in a cast-iron stand, 
with ground circular furnace, and register ash-pit doors, — a being 
the furnace, b the boiler, e Mow and return pipes, d the furnace 
door, t smoke-pipe to the Tent, / ash-pit, g grating, h hole for 
cleaning the furnace. The beat kinds of fuel are coke, gas-cinders, 
and anthracite ; but common coal which does not cake very much 
U also suitable, as it is soon formed into coke. 

Saddle Boilers. — The saddle boiler is a very efficient form, stead; 
and sure in its working. In its improved forms it is, perhaps, the 
beat for general purposes. It should be set over a furnace, the 
aides and end of which should be of fire-brick. It may be quite 
plain, or with the inner surface ribbed or corrugated (fig. 32}, a 




Fig. 32.— Gray's Saddle Boiler. 



modification adopted by Mr Gray of Chelsea. In all saddle boilers, 
which should be deep from front to back, and set well back from 
the doora of the furnace, the full force of the fire strikes the dome 
of the boiler directly, and so long as the fire continues this is the 
part most directiy influenced by its heat The flow pipe is shown 
at a, and the return pipe at b, while c represents an opening (one 
on each aide) for the passage of the smoke into the flues, the end 
being a water-way, and forming part of the boiler. The boiler is 
emptied by a small tap affixed to the pipe shown in the front 

There are many forms of what are called Flved Saddle Bailen, 
all of them good and thoroughly efficient if properly set. One of 
these, with a terminal water-way, is shown in elevation at fig. 33, 
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and in section, snowing the mode of setting, at fig. 34. The fire 
is made under the principal arch a ; the flame and smoke return 




Tia. 83.— Flued Saddle Boiler. 



through the flue b, and then turn back over the top of the boiler ti 
the outlet e, which can be placed at whatever point is in each east 




Fio. 34.— Flued Saddle Boiler (section). 

The other parts which need to be referred U 
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are — d flow pipe, ee return pipes, / Boot-door for cleaning floes, 9 
furnace door, A ash-pit door. 
The Gold Medal Boiler (figs. 85-38) is perhaps one of the best of 




Fig. 35.— Gold Medal Boiler, 
these modified saddles, and like the others has a dome or arch a, 
and back water-way i ; the heated products of combustion striking 




Fia. 36.— Gold Medal Boiler (transverse section), 
against this back are sent up the central flue c, and then diverted 
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ws d d, before passing into the chimney shaft « 




Fio. 37.— Gold Medal Boiler (longitudinal section). 
Fig. S3 shows a transverse section, and fig, S7 a longitudinal sc 




11a. 38.T-Gold Medal Boiler (brickwork setting), 
set in brickwork, which is shown in elevation in flg. 38. ' 
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pit is shown at f, the furnace door at A, the centre and side flues at 
e and d, the water-way end at 6, the soot-door at i, the sludge-plugs 
for cleaning out the interior at g, the flow pipe at m, the return at 
n, while I shows a hollow space around the boiler for utilizing the 
heat given off by its exterior surface. Thia boiler is named from 
its having won the gold medal in a boiler competition at Birming- 
ham in 1872. The Witley Court boiler and the Glasgow boiler are 
both eicellent forms of the fined saddle type. 

Stevens's Trentham BviUr (fig, 39) is a very powerful and 
economical one, for large establishments especially. It is a modi- 
fication of the well known Cornish boiler, and consists of two 




I'm. 39.— Stevens's Trentham Boiler. 



wrought-iron cylinders substantially rive tied together, and having 
a water space of about 2 inches between them. The frame for the 
furnace doors d Is attached to the front. It is supported by two 
cast-iron chain a a, the front chair forming the frame for the lower 
flue doors 6, which fasten by a simple catch and can readily be 
lifted off for cleaning the flues. The plug c, opened by unscrewing 
it, is for the purpose of clearing out all interior accumulations of 
dirt, which should be done thoroughly at short intervals. The flow 
pipe is at e, the return at/. In setting, the chairs are placed level 
on a solid foundation, and two fl-ineh walls are built up so as just 
to clear the boiler, and abont level with the centre of the cylinder ; 
on these a course of fire-brick lumps is laid, and brought close up 
to the side of the cylinder, and resting on the lumps an arch is 
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turned leaving a space the depth of the top flue doors S, to serve as 
an upper flue, while the space below forma a lower due. The grate 
bars are inside the cylinder towards the lower part, the space above 
them forming the furnace, and that below them the ash-pit. The 




Fih. 40.— Weeka's Duplex Tubular Boiler, 
heat thus passes through the centre of the cylinder, then returns 
by the upper flue over its top, and is conducted to the chimney by 
the lower fine, which arrangement is found to work better than 
when the heated sir is made to pass through the lower fine first 
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Tubular Boilers. — While the action of tubular boilers is rapid, 
and they are undoubtedly very powerful, they are said to be 
prodigal in their consumption of fuel, and liable to crack. In 
numerous cases, however, they have done good work for many years, 
and they are consequently employed to a considerable extent. The 
original tubular boilers were horizontal, but the upright form has 
nearly superseded this, and the Upright Oval Tubular of Mr Gray, 
and the Duplex Upright Tubular of Messrs Weeks & Co., both of 
Chelsea, — the latter marked by improvements introduced specially 
to meet the foregoing objections, — are the beat forms at present in 
use. The Duplex (fig, 10) is made in two equal parts, each being 




Fra. 41. — Ladda's Boiler. 

capable of being worked alone. Each section consists of a semicircle 
of upright tubes forming the boiler proper, fitted with the diaphragm 
a, by which more perfect combustion of the fuel is secured, a series 
of horizontal pipes forming the furnace /, a flow pipe h aad a return 
pipe c, and an outlet d for removing sedimentary deposits from the 

Ladds's Boiler (fig. 41) is a horizontal tubular, which is found to 
be extremely powerful as well as economical. It is a rectangular 
box fl feet long, made of 2-inch iron pipes, fixed into hollow water 
spaces which form the ends ; these pipes act as Ere bars, and form 
the sides of the furnace. Above the fire there are three series of 
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horizontal pipes, each covered by a layer of tiles so placed as to 
convert the two intervening spaces into flues, along which the flames 
and smoke travel for IS feet, the smoke escaping at the far end by 
an opening in the upper layer of tiles. Each tier of pipes in its 
turn therefore gets its share of heat from the burning fuel, and the 
consequence is that the apparatus is very quick in its action. The 
tubes are fitted in with Portland cement and hempen cord packing 
— tar ropes being found to destroy the cement. These boilers each 
heat 3000 feet or more of 4-inch piping. On the top of the upper 
layer of tiles are placed about 9 inches of ashes, then ordinary inch 
boards which rest on 4£-inch retaining walls, and on these 8 or 10 
inches more of ashes, which very efficiently prevents any loss of heat. 

Stoves, dec. — In the case of very small houses petroleum stoves or 
lamps are sufficient to keep out all ordinary frost, but they are 
attended with a disagreeable smell. A small conical or cylindrical 
boiler attached to a system of piping is by far the safest and best 
in such cases, and the furnace heating may then be effected either 
with petroleum, or, better still, as requiring less attendance, with 
gas. The furnace should be accessible from the outside only, so 
that none of the products of combustion may enter the house. A 
small conservatory might be readily heated in this way from a 
furnace fixed in a recess of the back wall, or in the basement of the 
house, and placed near one of the fire-places, so that the outlet 
may be conducted into the chimney. A flow and return passing 
along under the side and front stage (avoiding doorways) might be 
kept heated by means of a small boiler of any form set over a circlet 
of gas jets. If on the level, the arrangement would be more simple 
still, since the boiler could be set in the house without brickwork, 
and the furnace constructed beneath it by piercing through the 
exterior wall, and fitting the opening with an ordinary furnace door. 

Hot-water pipes are best made of cast-iron. Tow or rope, and a 
mixture of red and white lead, are generally used for packing or 
caulking the joints, though some prefer vulcanized india-rubber 
rings, which make good sound joints, and are very easily remov- 
able ; for the joints near the fire iron cement must, however, be 
used. Flat pipes, and fluted or semi-circular pipes have sometimes 
been used, but the cylindrical form is much to be preferred. The 
number of pipes must be regulated by the extent to be heated, and 
the degree of temperature required ; it is often well to have three 
or even four flow pipes and only one return pipe. 

Pipes of 4-inch bore are almost universally employed, but 3-inch 
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pipes may often be used in small houses. It is a mistake to stint 
the quantity of piping, since it is far more economical and better 
for the plants to have a larger surface heated moderately than a 
smaller surface heated to the highest possible degree. The pipes 
should, moreover, be placed near the front or lowest part of the 
house, and, to prevent loss of heat by conduction, should be 
supported, 6 inches clear of the ground, upon cast-iron chairs. 

Mr Cannell of Swanley has adopted the plan of fixing two or 
three distinct lines of small piping close under the roof glass, so as 
to prevent the air near the glass from getting cold. This con- 
trivance is particularly useful in repelling damp during winter ; 
it may also be adopted for warming pits intended for the growth of 
half-hardy plants, as it effects a great saving in covering up, both as 
regards materials and labour, and also in avoiding the breakage of 
glass. 

Hot water may be beneficially applied to garden walls, not, how- 
ever, for the purpose of forcing the blossoms, but to assist in matur- 
ing late fruit and the young wood in unpropitious seasons. To this 
end the walls must be built hollow, and the pipes placed near the 
bottom of the cavity, and supported on cast-iron chairs placed on 
the top of the foundation course of material. This method was first 
exemplified by Mr Atkinson in the gardens of the duke of Bedford 
at Woburn Abbey in 1828. 

The Tank System of heating garden structures was introduced 
some years since by Mr W. E. Rendle. It consists in circulating 
hot water in broad shallow tanks instead of closed pipes. It will 
be obvious that as the water is to flow along these open (or only 
loosely covered) conduits, they must themselves be level, and the 
boiler must be either at the same level or below it, the connexion be- 
tween them being made in either case by hot-water pipes of suitable 
form and length. The tanks are formed of wood, brick, stone, or 
cast-iron. When of wood, they require to be made of good sound 
plank, not less than 2 inches thick, and properly jointed, and they 
are usually covered with slates. Stone or brick tanks require to be 
lined with a thick coating of Roman cement, while stone, slate, or 
tile pavement may be employed for covers. The cast-iron tanks 
have covers of the same material. 

When one tank only is employed, as for example in supplying 
bottom heat to the front bed of a propagating pit, it should be 
constructed with a division along the centre, running to within 
about a foot of the end, which should be left open to allow of the 
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water passing to the other side ; the flow pipe from the boiler 
should be connected with the end of the tank on one side of the 
central division, and the return pipe for leading the water back to 
the boiler should be connected at the same end on the other side of 
the division, a sufficient number of pipes being also connected with 
the flow and return pipes to heat the atmosphere to the temperature 
desired. It is convenient to have valves fixed in the flow and 
return pipes, so as to shut off bottom or top heat as may be 
required. In a larger house a tank may run along the front, across 
the end, and along the back to the end whence it started; and this 
may be either divided along the centre as in the former case, the 
water flowing the whole distance on one side the division and 
returning on the other, or a broad tank may occupy the front and 
back, and be connected at the end by an ordinary 4-inch pipe, the 
flow from the boiler being united with the front tank, and the 
return carried from the back tank into the boiler. 

The tank system of heating is perhaps one of the readiest modes 
of supplying bottom heat to plunging beds either for propagating or 
for growing plants, though the same end is practically attained by 
running some of the ordinary 4-inch pipes connected with the 
heating apparatus through a tank which can be charged with water 
when necessary, and emptied when heat is not required. When 
the plan is used for supplying both top and bottom heat, pravision 
must be made to prevent too much of the steam or vapour from 
passing into the house ; and, on account of the danger of having 
too much damp at certain seasons, it is no doubt preferable to have 
a separate set of pipes for the supply of atmospheric heat. 
,. Solar heat. — The rays of the sun reflected from walls and other 
surfaces become a source of artificial heat. This species of heat, 
however, is materially affected by the admission of the air necessary 
to the health of the plants. Solar heat, if properly regulated by 
ventilation, is of immense importance in the ripening of all the 
finer fruits, as well as for the abundant development of blossoms 
in the case of flowering plants. In the orchard house, fruits are 
ripened by the influence of solar heat alone. To secure as much 
solar heat during the day as possible, the ventilators should be 
opened early in the morning, and closed early in the afternoon. 

Ventilating Apparatus. — The object of ventilation in 
plant-culture is not so much to aid respiration as to carry 
off noxious vapours and to regulate the moisture and 
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temperature. The mechanical agitation both of the atmo- 
sphere and of the foliage caused by a free circulation, 
provided it be not too cold or too rudely admitted, has also 
a beneficial influence on the health of the plants. All 
ventilation, observes Mr M'Intosh (Book of the Garden, i 
271), "is founded upon the simple principle that cold air 
is heavier and has a tendency to sink downwards, while 
hot air is light and rises to the top. At first sight it may 
appear that, for the purpose of ventilating any building, it 
is only necessary that holes should be made at the bottom 
of the apartment for the air to enter, and other holes be 
placed in the upper part for the air to escape. Practically, 
however, ventilation is far from being so simple an affair," 
since currents of air are very difficult to direct or control, 
to moderate, or even to regulate with very great nicety. 
Too frequently air is given only during the day, and is 
excluded at night, often with an increase of fire-heat. 
Judicious horticulturists will reverse this, since plants 
require fresh air by night as well as by day, and in all 
countries cool nights succeed even the hottest days. 

The mode of ventilating plant houses formerly in use 
was by letting down the top roof sashes, which was often 
supplemented by having the front or upright sashes also 
made movable, and more or less widely opened either 
outwards or laterally during the daytime. It is much 
more economical, however, and equally efficacious, to have 
the roof sashes fixed, and the top ventilation effected by 
means of a lantern in the case of a span-roofed house, or 
by horizontal ventilators near the top of the back wall in a 
lean-to. The front ventilation may be effected by openings 
in the front wall opposite the heating pipe3, by which 
means the cold air is warmed, which is the best plan in all 
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houses where a high temperature has to be maintained, and 
is especially necessary in forcing-houses, on account of the 
risk of injury to the foliage from cold air ; or the front 
sashes may be made movable, which is better in temperate 
houses. In the case of pits, where there are no front 
sashes provided, the ventilators are sufficient for the 
purpose. The sliding down of one sash over the other, as 
once generally and even now frequently practised, greatly 
augments the shade in oblique sunshine, and is strongly 
objectionable on that account The lantern mode of con- 
struction obviates this, but in a lean-to, and even with span 
roofs, it is better to have shorter movable sashes, hung so 
as to open by being elevated at the lower edge than to 
allow them to slide one over the other. A very slight 
elevation is sufficient for the egress of vitiated air. 

One simple plan of warming the fresh air, recommended 
many years ago by Mr T. Moore (Journ. Sort. Soc 9 L 
110), consists in passing the air after its admission by front 
ventilators through a heated chamber separate from the 
tank used as the heating medium, but admitting of com- 
munication with the tank chamber if necessary for the 
purpose of supplying moisture. The warmed fresh air is 
then led out in front of the tank, and carried forwards by 
the circulation up the slope of the roof, descending near the 
back wall to the floor, whence it is sucked into the heated 
chamber, mingling with the fresh air as it enters to repeat 
the circuit. A ventilator in the back wall provides the 
means of egress when this is required. Another plan, well 
adapted for forcing-houses, consists in fixing from end to 
end of the structure, below the hot-water pipes used for 
heating, a zinc or copper pipe of 6-inch or 8-inch diameter, 
and perforated with small holes, one end of the tube 
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passing through an outer wall, and being fitted with a 
valve which can be wholly or partly closed at pleasure. 
Other means of accomplishing the same end may be 
adopted to suit particular cases. 

In order to secure the circulation of the confined air 
during the night, and thus to prevent an injurious rise 
of the temperature, and also to economize fuel, it is of ad- 
vantage where practicable to use shutters. These should 
consist of a light frame, readily movable, and fitted so as 
to slide readily in grooves on a skeleton roof ; and they 
should be covered with asphalted felt, or strong brown 
paper coated with tar, which is much used in Germany for 
covering purposes, and is both durable and cheap. This 
should form a close outer covering, so that the ventilators 
may be set open at bottom and top. 

Formerly all ventilation had to be effected by the hand 
unaided, each sash being opened or shut separately, a 
matter of some urgency on the sudden outburst of sunshine. 
In all good ranges of glass, and in detached houses also, 
the work is now effected by machinery, many ingenious 
combinations of which are in use for this purpose. 

Hygrometry. — For the healthy growth of plants, the 
regulation of the moisture is as necessary as the regu- 
lation of the heat A considerable degree of moisture is 
necessary in the cases of most plants cultivated in a high 
temperature ; but the amount varies of course in different 
cases, and this presents one of the principal difficulties in 
the management of what is called a mixed collection, 
whether of stove or greenhouse plants. In the case of 
fruits, where a house is mostly devoted to one subject, 
whether grapes, peaches, pines, or melons, the requisite 
conditions can be more readily secured. The instrument 
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with which the amount of moisture present in the atmo- 
sphere is measured is the hygrometer. The two hygro- 
meters most generally used are Darnell's and the dry and 
wet bulb, the former a more delicate instrument, best 
adapted for scientific observations, the latter a simpler 
instrument, better adapted for horticultural purposes, 
because requiring less delicate manipulation. It consists 
of two thermometers mounted on one frame, the readings 
of which when uncovered should correspond. One bulb is 
left uncovered, the other is covered with muslin, and a few 
threads of cotton, with their other ends immersed in water, 
serve to keep it constantly moist. The temperature is 
lowered by the evaporation from the moistened bulb, and 
the difference in the readings of the two thermometers 
shows the degree of dryness. Mr Qlaisher's instructions, 
which accompany the set of hygrometrical tables pub- 
lished by him, will be found of great assistance by every 
one making use of this instrument 




CHAPTEE IV. 
Garden Materials and Appliances. 

HE principal Soils used in gardens, either 
alone, or mixed to form what are called com- 
posts, are — Loam, Sand, Peat, Leaf-mould, 
and various mixtures and combinations of these 
made up to suit the different subjects under 
cultivation. 

Loam is the staple soil for the gardener ; it is 
not only used extensively in the pure and simple state, but 
enters into most of the composts prepared specially for his 
plants. For garden purposes loam should be rather unctuous 
or soapy to the touch when moderately dry, not clinging nor 
adhesive, and should readily crumble when a compressed 
handful is thrown on the ground. If it clings together 
closely it is too heavy and requires amelioration by the 
admixture of gritty material ; if it has little or no cohesion 
when squeezed tightly in the hand, it is too light, and 
needs to be improved by the addition of heavier or clayey 
material. Sound friable loam cut one sod deep from 
the surface of a pasture, and stacked up for twelve months 
in a heap or ridge, is invaluable to the gardener. When 
employed for making vine borders, loam of a somewhat 
heavier nature can be used with advantage, on account 
of the porous materials which should accompany it. For 
stone fruits a calcareous loam is best ; indeed, for these 
subjects a rich calcareous loam used in a pure and simple 
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state cannot be surpassed. Somewhat heavy loams are 
best for potting pine apples, for melons and strawberries, 
and may be used with the addition of manures only; but 
for ornamental plants a loam of a somewhat freer texture is 
preferable and more pleasant to work. Loam which con- 
tains much red matter (iron) should be avoided. 

Sand is by itself of little value except for striking cuttings, 
for which purpose fine clean sharp silver sand is the best; but 
for composts a coarser kind, if it is gritty, is to be preferred to 
the comminuted sands which contain a large proportion of 
earthy matter. River sand and the sharp grit washed up 
sometimes by the road side are excellent materials for laying 
around choice bulbs at planting time to prevent contact with 
earth which is perhaps manure-tainted. Sea sand may be 
advantageously used both for propagating purposes and for 
mixing in composts. For the growth of pot plants sand 
is an essential part of most composts, in order to give them 
the needful porosity to carry off all excess of moisture from 
the roots. If the finer earthy sands only are obtainable, 
they must be rendered sharper by washing away the earthy 
particles. Washed sand is best for all plants like heaths, 
which need a pure and lasting compost. 

Peat soil is largely employed for the culture of American 
plants, as rhododendrons, azaleas, heaths, &c In districts 
where heather and gritty soil predominate, the peat soil is 
poor and unprofitable, but selections from both the heathy 
and the richer peat soils, collected with judgment, and 
stored in a dry part of the compost yard, are essential 
ingredients in the cultivation of many choice pot plants, 
such as the Cape heaths and many of the Australian 
plants. Most monocotyledons do well in peat, even if they 
do not absolutely require it* 
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Leaf -mould is eminently suited for the growth of many 
free-growing plants, especially when it has been mixed with 
stable manure and has been subjected to fermentation for 
the formation of hot beds. In any state most plants feed 
greedily upon it, and when pure or free from decaying wood 
or sticks it is a very safe ingredient in composts ; but it is so 
liable to generate fungus, and the mycelium or spawn of 
certain fungi is so injurious to the roots of trees, attacking 
them if at all sickly or weakened by drought, that many 
cultivators prefer not to mix leaf-mould with the soil used 
for permanent plants, as peaches or choice ornamental trees. 
For quick growing plants, however, as for example most 
annuals cultivated in pots, such as balsams, cockscombs, 
globe-amaranths, and the like, for cucumbers, and for young 
soft-wooded plants generally, it is exceedingly useful, both 
by preventing the consolidation of the soil and by acting as 
a manure. The accumulations of light earth formed on 
the surface in woods where the leaves fall, and decay 
annually, consist of leaf-mould of the finest quality. 

The material known as cocoa-nut fibre refuse is analo- 
gous to leaf soil, and may be employed for similar purposes. 
It should be mixed with gritty matter to favour the passage 
of water, and indeed requires to be so mixed when in an 
advanced stage of decay, in order to prevent its collapse 
into a close pasty mass. This cocoa-nut refuse is also a 
useful light material into which to plunge pots containing 
plants, as a preservative of the roots from the drying effects 
of the sun or the chilling effects of frost 

Composts are mixtures of the foregoing ingredients in 
varying proportions, and in combination with manures if 
necessary, so as to suit particular plants or classes of plants. 
The chief point to be borne in mind in making these mix- 
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tares is not to combine in the same compost any bodies 
that are antagonistic in their nature, as for example lime 
and ammonia. In making up composts for pot plants, the 
fibrous portion should not be removed by sifting, except for 
small sized pots, but the turfy portions should be broken 
up by hand and distributed in smaller or larger lumps 
throughout the mass. When sifting is had recourse to, the 
fibrous matter should be rubbed through the meshes of the 
sieve along with the earthy particles. Before being used 
the turfy ingredients of composts should lie together in a 
heap only long enough for the roots of the herbage to die, 
not to decompose. 

Manure*. — These are of two classes, organic and 
inorganic — the former being of animal and vegetable, the 
latter of mineral origin. 

Farm-yard manure consists of the mixed dung of horses and 
cattle thrown together, and more or less soaked with liquid drain- 
ings of the stable or byre. It is no doubt the finest stimulant for 
the growth of plants, and that most adapted to restore the fertile 
elements which the plants have abstracted from exhausted soils. 
This manure is best fitted for garden use when in a moderately 
fermented state. 

Horse dung is generally the principal ingredient in all hot bed 
manure; and, in its partially decomposed state, as afforded by 
exhausted hot beds, it is well adapted for garden use. It is most 
beneficial on cold stiff soils. It should not be allowed to lie too 
long unmoved when fresh, as it will then heat violently, and the 
ammonia is thus driven off. To avoid this, it should be turned over 
two or three times if practicable, and well moistened — preferably with, 
farm-yard drainings. 

Cow dung is less fertilizing than horse dung, but being slower in 
its action it is more durable ; it is also cooler, and therefore better 
for hot dry soils. Thoroughly decayed, it is one of the best of all 
manures for mixing in composts for florists' flowers and other choice 
plants. 

Pig dung is very powerful, containing more nitrogen than horse 
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dung ; it is therefore desirable that it should undergo moderate 
fermentation, which will be secured by mixing it with litter and a 
pDrtion of earth. When weeds are thrown to the pigs, this fer- 
mentation becomes specially desirable to kill their seeds. The drain- 
ings of a pig-stye form a most valuable liquid manure for vegetable 
crops. * 

Night-soil is an excellent manure for all bulky crops, but requires 
to be mixed with earth or peat, or coal-ashes, so as both to deodorize 
it and to ensure its- being equally distributed. Quick lime should 
not be used, as it dispels the greater part of the ammonia. When 
prepared by drying and mixing with various substances, night-soil 
is sold as poudrette, or desiccated night-soil, the value of which 
depends upon the materials used for admixture. 

Malt-dust is an active manure frequently used as a top-dressing, 
especially for fruit trees in pots. It is rapid in its action, but its 
effects are not very permanent. Rape dust is somewhat similar in 
its character and action. 

Bones are employed as a manure with decided advantage both to 
vegetable crops and to fruit trees, as well as to flowers. For turnips 
bone manure is invaluable. The effects of bones are no doubt 
mainly due to the phosphates they contain, and they are most 
effectual on dry soils. They are most quickly available when dis- 
solved in sulphuric acid. 

Guano is a valuable manure now much employed, and may bo 
applied to almost every kind of crop with decided advantage. It 
should be mixed with six or eight times its weight of loam or ashes, 
charred peat, charcoal-dust, or some earthy matter, before it is 
applied to the soil, as from its causticity it is otherwise not unlikely 
to kill or injure the plants to which it is administered. 

Pigeon dung approaches guano in its power as manure. It should 
be laid up in ridges of good loamy soil in alternate layers to form a 
compost, which becomes a valuable stimulant for any very choice 
subjects if cautiously used. The dung of the domestic fowl is very 
similar in character. 

Horn, hoof-parings, woollen rags, fish, blubber, and blood are all 
good manures, and should be utilized if readily obtainable. Sawdust 
and tan are of less, indeed of little, value. 

Liquid manure, consisting of the drainings of dung-heaps, stables, 
cowsheds, &c, or of urine collected from dwelling houses or other 
sources, is a most valuable and powerful stimulant, and can be 
readily applied to the roots of growing plants. The urine should be 
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allowed to putrefy, as in its decomposition a large amount of 
ammonia is formed, which should then be fixed by sulphuric acid 
or gypsum ; or it may be applied to the growing crops after being 
freely diluted with water or absorbed in a ompost heap. Liquid 
manures can be readily made from most of the solid manures 
when required, simply by admixture with water. When thus arti- 
ficially compounded, unless for immediate use, they should be 
made strong for convenience of storage, and applied as required 
much diluted. 

Ammonia is the most powerful of the manures of the inorganic 
series, and one of the most important of the constituents of manures 
generally, since it is the chief source whence plants derive their 
nitrogen. It is largely supplied in all the most fertilizing of organic 
manures, but when required in the inorganic state must be obtained 
from some of the salts of ammonia, as the sulphate, the muriate, or 
the phosphate, all of which, being extremely energetic, require to 
be used with great caution. These salts of ammonia may be used 
at the rate of from 2 to 3 cwt. per acre as a top-dressing in moist 
weather ; dissolved in water they form active liquid manures. 

Potash and Soda are also valuable inorganic manures in the form 
of carbonates, sulphates, silicates, and phosphates, but the most 
extensively employed is the nitrate of potash. The manures of this 
class are of course of value only in cases where the soil is naturally 
deficient in them. On this account the salts of soda are of less 
importance than those of potash. The value of wood ashes as a 
manure very much depends upon the carbonate and other salts of 
potash which they contain. 

Idme in the caustic state is beneficially applied to soils which 
contain an excess of inert vegetable matter, and hence may be used 
for the improvement of old garden soils saturated with humus, or 
of peaty soils not thoroughly reclaimed. It does not supply the 
place of organic manures, but only renders that which is present 
available for the nourishment of the plants. It also improves the 
texture of clay soils. 

Gypsum, or sulphate of lime, applied as atop-dressing at the rate 
of 2 to 3 cwt. per acre, has been found to yield good results, 
especially on light soils. ■ It is also employed in the case of liquid 
manures to fix the ammonia. 

Burnt Clay has a very beneficial effect on clay land by improving 
its texture and rendering soluble the alkaline substance it contains. 
The clay should be only slightly burnt, so as to make it crumble 
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down readily; in fact, the fire should not he allowed to break 
through, but should be constantly repressed and kept smouldering 
by the addition of fresh material. The burning should be effected 
when the soil is dry. 

Vegetable refuse of all kinds, when smother-burned in a similar 
way, becomes a valuable mechanical improver of the soil ; but the 
preferable course is to decompose it in a heap with quick lime and 
layers of earth, converting it into leaf -mould. 

Soot forms a good top-dressing; it consists principally of charcoal, 
but contains ammonia, whence its value as a manure is derived. It 
should be kept dry until required for use. It may also be used 
in preventing the attacks of insects, such as the onion gnat and 
turnip fly, by dusting the plants or dressing the ground with it 

Common salt acts as a manure when used in moderate quantities, 
but in strong doses is injurious to vegetation. It suits many of 
the esculent crops, as onions, beans, cabbages, carrots, beet-root, 
asparagus, &c, the quantity applied var} T ing from 5 to 10 bushels 
per acre. It is used as a top-dressing sown by the hand. Hyacinths 
and other bulbs derive benefit from slight doses, while to asparagus 
as much as 20 lb to the rood has been used with beneficial effect. 
At the rate of from 6 to 10 bushels to the acre it may be used on 
garden lawns to prevent worm casts. For the destruction of weeds 
on gravel walks or in paved yards a strong dose of salt, applied 
either dry or in solution, is found very effec- 
tive, especially a hot solution, but after a time 
much of it becomes washed down, and the 
residue acts as a manure ; its continued appli- 
cation is undesirable, as gravel so treated be- 
comes pasty 

Tools, Implements, <kc— With regard 
to garden tools, instruments, implements, 
and machinery, it is only some of the 
more modern inventions and improve- 
ments that can be touched on here. 
The two indispensable tools are the fig. 42.— Parkes's 
spade and the knife. The spade is com- Di ss in s- Fork - 
monly used for digging and trenching, but much of this 
work is now better done by means of Parkes's digging- 
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fork (fig. 42), which is both handier and lighter, and breaks 
up the ground better than the spade. The pickfork or 
Canterbury hoe (fig. 43) is a very useful tool for breaking 
up the surface soil, the three-pronged end being used for 
the looser parts, and the mattock end for breaking clods, 
or when the surface has become much consolidated. The 
drag (fig. 44) is also useful — a light three-pronged tool, 
which may be used for loosening the soil amongst vege- 
table crops as well as flower garden plants, and may also 




Fig. 43.— Pickfork. 




Fia. 45.— Hand- 
Fork. 




Fio. 44. — Drag. 

be sometimes employed, if the tines are sufficiently narrow 
and pointed, to drag off weeds from the surface. The hand- 
fork (fig. 45), a short-handled three-tined implement, is ex- 
tremely handy, either straight or bent at the socket, for many 
purposes, such as loosening weeds for hand- weeding, or for 
planting or transplanting small subjects; it is also very handy 
for plunging pots, either indoors or out, in tan beds, aBh-beds, 
or common soil. Hoes and rakes made with a tapered neck 
and socket, into which the handle is fitted, do not clog go 
readily as when they are driven into a ferruled handle. 
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For pruning purposes a variety of instruments have been 
invented, under the names of secateurs, pruning-shears, 
pruning-scissors, <fec, but nothing equals a well-tempered 
old-fashioned knife, varied in form, strength, and size to 
suit the particular object to be operated on. The standard 
tree-pruner is a useful tool for cutting branches at a con- 
siderable elevation (12 to 15 feet) from the ground. 
Selby's flower gatherer (fig. 46), which cuts and holds the 




Fia. 46.— Selby's Flower 
Gatherer. 



Fia. 47.— Ridgway's 
Hedge-Cutter. 



flower at the same time, may be recommended, especially 
for the use of ladies. Some of the fruit gatherers also are in- 
genious and useful A new instrument for clipping hedges, 
Ridgway's hedge-cutter (fig. 47), does its work quickly and 
well ; and the same can be said for Adie's new lawn-edging 
machine. 

For the destruction of insects Deans and Appleby's and 
Dreschler's fumigators are all useful, but an equally efficient 
plan is to put a few live and glowing embers (preferably those 
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of charcoal) in a flower-pot, which is then to be raised on 
two bricks so placed as not to close the hole at the bottom ; 
on these embers moistened tobacco or tobacco paper is to 
be put, and over all damped moss. This will burn slowly 
and fill the house with smoke, care being taken that the 
material, as it dries, is lightly sprinkled with water, so that 
it does not burst into a flame. 

Sulphoratore are instruments for distributing flowers of 
sulphur, for the purpose of destroying mildew. In the 
case of green- 




Fio. 49. — Epps's Sulphurator. 



vine-mildew, the saving of the crop depends on the prompt 
diffusion of sulphur over all the affected parts, and this 
could not be so readily done by any other contrivance as 
by some of the forms of sulphurator (figs. 48, 49). 

For the distribution of water in the form of spray, 
syringes are used, and of these there are none better than 
.Read's patent, which acts by a piston and ball valve ; while 
for the more powerful garden engines, those manufactured 
by Bead (fig. 50) and Warner have the preference. 

Tallies of wood should be slightly smeared with white 
paint and then written on while damp with a black-lead 
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pencil. To preserve them from decay they should first be 
soaked in linseed oil, and after writing, the surface, when 
dry, may receive a thin coat of varnish. Zinc tallies are 
the best, on account of their durability, if written upon with 
a proper ink — 12 grains of bichloride of platinum dia- 




Fio. 50.— Read's Garden Engine. 
solved in 1 oz. of distilled water. The zinc must be rubbed 
bright with fine emery paper before use. Larger labels of 
various materials and patterns are provided for trees and 
shrubs, and other permanent out-door plants. Lead labels 
with stamped figures are very usefut for numbering pot 
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plants ; these may be wedge-shaped and bent over close to 
the pot-rim, and if the hollows are filled with white lead 
paint, and the surface cleaned off, they become very legible. 
Suspending labels for collections of out-door plants, whether 
of wood or metal, should be small and light, so that the 
suspending wire may not cut into the bark of the plauts, 
and the ties must be occasionally loosened for the same 
reason. Zinc labels, like the Acme, with the names shown 
in relief are to be recommended when they can be obtained 
ready made, but are too expensive when they have to be 
specially prepared. A good durable and legible cheap 
garden label is, however, still a desideratum. 




CHAPTER V. 

Garden Operations. 

BE propagation of plants, that is to say, 
their increase, so far as the production of 
new individuals of particular kinds is con- 
cerned, is one of the most important and con- 
stantly recurring of gardening operations. In 
effecting this, various processes are adopted, 
which will now be described. 

(1) By Seeds. — This may be called the natural means of increas- 
ing the number of any particular kind of plant, but it is to be 
remembered that we do not by that means secure an exact 
reproduction of the parent. We may get a progeny very closely 
resembling it, yet each plant possessing a distinct individuality of 
its own ; or we may get a progeny very unlike the parent, or a 
mixed progeny showing various degrees of divergence. Many seeds 
*vill grow freely if sown in a partially ripened state ; but as a 
general rule seeds have to be kept for some weeks or months in 
fetore, and hence they should be thoroughly ripened before being 
gathered. They should be sown in fine rich soil, such as will not 
readily get consolidated. In the case of outdoor crops, if the soil 
is inclined to be heavy, it is a good plan to cover the smaller 
seeds with a light compost. Very small seeds should only have 
a sprinkling of light earth or sand over them, and sometimes only 
a thin layer of soft moss to exclude light and preserve an equable 
degree of moisture. Somewhat larger seeds sown indoors may be 
covered to the depth of one-eighth or one-fourth of an inch, according 
to their size. Outdoor crops require to be sown, the smaller seeds 
from half an inch to an inch, and the larger ones from 2 to 4 inches 
under the surface, the covering of the smaller ones especially being 
light and open. Many seeds grow well when raked in ; that is, 
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the surface on Which they are scattered is raked backwards and 
forwards until most of them are covered. Whatever the seeds, the 
ground should be made tolerably firm both beneath and above them, 
which may be done by treading in the case of most kitchen garden 
crops, which are also better sown in drills — a plan admitting the 
more readily of the ground being kept clear of weeds by hoeing. All 
seeds require a certain degree of heat to induce germination. For 
tropical plants the heat of a propagating house — 75° to 80°, with a 
bottom heat of 80° to 90° — is desirable, and in many cases absolutely 
necessary ; for others, such as half-hardy annuals, a mild hot bed, 
or a temperate pit ranging from 60° to 70°, is convenient ; while of 
course all outdoor crops have to submit to the natural temperature 
of the season. It is very important that seeds should be sown 
when the ground is in a good working or friable condition, and not 
clammy with moisture. 

(2) By Offsets. — This mode of increase applies specially to bulbous 
plants, such as the lily and hyacinth, which produce little bulbs on 
the exterior round their base. Most bulbs do so naturally to a 
limited but variable extent ; when more rapid increase is wanted the 
heart is destroyed, and this induces the formation of a larger 
number of offsets. The stem bulbs of lilies are similar in character 
to the offsets from the parent bulb. The same mode of increase 
occurs in the gladiolus and crocus, but their bulb-like permanent 
parts are called conns, not bulbs. After they have ripened in 
connexion with the parent bulb, the offsets are taken off, stored in 
appropriate places, and at the proper season planted out in nursery 
beds. 

(3) By Tubers. — The tuber is a fleshy underground stem, 
variable in form, furnished with eyes which are either visible, as in 
the potato and some familiar kinds of Trqpceolum (T. tuberosum) and 
Oxalis (0. crenata), or latent, as in the Chinese yam (Dioscorea 
Batatas), and from which young shoots arise. When used for pro- 
pagation, the tubers are cut up into what are called " sets," every 
portion having an eye attached being capable of forming an inde- 
pendent plant. The cut portions of bulky sets should be suffered to 
lie a short time before being planted, in order to dry the surface 
and prevent rotting ; this should not, however, be done with such 
tropical subjects as caladiums, the tubers of which are often cut up 
into very small fragments for propagation, and of course require to 
be manipulated in a properly heated propagating pit. No eyes are 
visible in the Chinese yam, but slices of the long club-shaped tubers 
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will push oat young shoots and form independent plants, if planted 
with ordinary care. 

(4) By Division. — Division, or partition, is usually resorted to in 
the case of tufted growing plants, chiefly perennial herbs ; they 
maybe evergreen, as chamomile or thrift, or when dormant may 
consist only of underground crowns, as larkspur or lily-of-the- 
valley ; but in either case the old tufted plant being dug up may 
be divided into separate pieces, each furnished with roots, and, 
when replanted, will generally start on its own account without 
much check. Suffruticose plants and even small shrubs may be 
propagated in this way, by first planting them deeper than they are 
ordinarily grown, and then after the lapse of a year, which time 
they require to get rooted, taking them up again and dividing them 
into parts or separate plants. Box-edging, sage, and southernwood 
are examples. The same end may sometimes be effected by merely 
working fine soil in amongst the base of the stems, and giving them 
time to throw out roots before parting them. 

(5) By Suckers. — Root suckers are young shoots fi*n the roots of 
plants, chiefly woody plants, such as may often be seen in the case 
of the elm and the plum. The shoots when used for propagation 
must be transplanted with all the roots attached to them, care 
being taken not to injure the parent plant. If they spring from 
a thick root it is not to be wantonly severed, but the soil should be 
removed and the sucker taken off by cutting away a clean slice 
of the root, which will then heal and sustain no harm. Stem 
suckers are such as proceed from the base of the stem, as is often 





Fig. 51. — Suckering Iron. 

seen in the case of the currant and lilac ; these should be removed 
in any case, and if required for propagation they should be taken 
with all the roots attached to them, and should be as thoroughly 
disbudded below ground as possible, or they will be liable to con- 
tinue the habit of suckering. In this case, too, the soil should be 
carefully opened and the shoots removed with a suckering iron, a 
sharp concave implement with long iron handle (fig. 51). When 
the number of roots is limited, the tops should be shortened, and 
some care in watering and mulching should be bestowed on the 
young plants if they are of any considerable value. 
(6) By Runners. — Runners are slender prostrate stems, rooting at 
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the joints as they grow on. The young string-like shoots produced 
by the strawberry are a well-known example of them. The pro- 
cess of rooting these runners should be facilitated by fixing them 
close down to the soil, which is done by small wooden hooked pegs 
or by stones ; hair-pins, short lengths of bent wire, &c, may also 
be used. After the roots are formed, the strings are cut through, 
and the runners become independent plants. 

(7) By Proliferous Buds. — Not unlike the runner, though grow- 
ing in a very different way, are the bud-plants formed on the fronds 
of several kinds of ferns belonging to the genera Asplenium, 
Woodwardia, Polystichum, Lastrea, AdiaaUum, Cystopteris, &c. In 
some of these {Adiantum cavdatum, Polystichum lepidocaulon) 
the rachis of the frond is lengthened out much like the string of 
the strawberry runner, and bears a plant at its apex. In others 
(Polystichum angulare proltferum), the stipes below and the rachis 
amongst the pinnae develop buds, which are often numerous and 
crowded. In others again (Woodwardia, orientalis, Asplenium 
bulbiferum), buds are numerously produced on the upper surface of 
the fronds. These will develop on the plant if allowed to remain. 
For propagation the bulbiferous portion is pegged down on the 
surface of a pot of suitable soil ; if kept close in a moist atmosphere, 
the little buds will soon strike root and form independent plants. 
In the Cystopteris the buds are deciduous, falling off as the fronds 
acquire maturity, but, if collected and pressed into the surface of a 
pot of soil and kept close, they will grow up into nice young plants 
the following season. 

(8) By Layers. — Layering consists in preparing the branch of a 
plant while still attached to the parent, bending it so £hat the 
part operated on is brought under ground, and then fixing it there 
by means of a forked peg. Some plants root so freely that they 
need only pegging down ; but in most cases the arrest of the 
returning sap to form a callus, and ultimately young roots, must be 
brought about artificially, either by twisting the branch, by split- 
ting it, by girding it closely with wire, by taking off a ring of 
bark, or by "tonguing." In tonguing, the leaves are cut off the 
portion which has to be brought under ground, and a tongue or 
slit is then cut from below upwards close beyond a joint, of such 
length that, when the cut part of the layer is pegged an inch or 
two (or in larger woody subjects 3 or 4 inches) below the surface, 
the elevation of the point of the shoot to an upright position may 
open the incision, and thus set it free, so that it may be surrounded 
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by earth to induce it to form roots. The whole branch, except a 
few buds at the extremity, is covered with soil. The best seasons 
for these operations are early spring and midsummer, that is, 
before the sap begins to flow, and after the first flush of growth has 
passed off. One whole summer, sometimes two, must elapse before 
the layers will be fully rooted in the case of woody plants ; but 
such plants as carnations and picotees, which are usually propa- 
gated in this way, in favourable seasons take only a few weeks to 
root, as they are layered towards the end of the blooming season in 
July, and are taken off and planted separately early in the autumn. 
Fig. 52 shows a woody plant with one layer prepared by tonguing 
and another by ringing. 
In general, each shoot makes one layer, but in plants like the 




FiOr 52. — Propagation by Layers — a, tonguing ; b, ringing. 

Wistaria or Clematis, which make long shoots, what is called 
serpentine layering may be adopted ; that is, the shoot is taken 
alternately below and above the surface, as frequently as its length 
permits. There must, however, be a joint at the underground 
part where it is to be tongued and pegged, and at least one sound 
bud in each exposed part, from which a shoot may be developed to 
form the top of the young plant. 

(9) By Circumposition. — When a plant is too high or its habit 
does not conveniently admit of its being layered, it may often be 
increased by what is called circumposition, the soil being carried 
up to the branch operated on. The branch is to be prepared by 
ringing or notching or wiring as in layering, and a temporary 
stand made to support the vessel which is to contain the soil. 
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The vessel may be a flower-pot sawn in two, so that the halves may 
be bound together when used, or it may he a flower-pot or box 
with a aide slit which will admit the shoot ; this vessel is to be 
filled compactly with suitable porous earth, the opening at the slit 



tile. The earth must be kept 
by a thick mulching of moss, 
ver the openings in the Teasel, 



being stopped by pieces of slate 
moist, which is perhaps best don 
the moss being also bound closely 
and all being kept damp by 
frequent ayringinga. Baid 
remarks of this method of 
propagation that he has 
effected it with clay and 
cow dung, well mixed, after 
the bark had been taken off 
all round, and wrapped 
about with a double or 
triple swaddling of straw or 
hay ropes {Scott Gardener, 
A.D. 1721). 

This process ia sometimes 
found very useful in the 
case of choice conservatory 
plants which may be get- 
ting too tall for the house, 
such as a fine Dracama 
(fig. 63) or Yveea. Such a 
plant may be operated on 
wherever the stem has be- 
come firm and woody ; the 
top will not fail to make a 
fine young specimen plant, 
which might be removed in 
the coarse of about twelve 
.mouths, while other shoots 
would no doubt be obtained 
from the old stem, which, 
with its head thus re- 
duced, might be removed 
to quarters where it would 
not be an eyesore. The head would perhaps require steady 
ing if the stem were loaded - with a pot or box of soil, as at a in 
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the figure. Mr Bain records (Paxt. Mag. Bot. t xvi. 46) a 
successful experiment of this kind with a Dracaena Draco which 
was getting too tall for its position. An incision was made in 
the stem half an inch deep to the extent of half its circumference, 
lime being applied to the wound to dry up the sap. This incision 
was from time to time deepened (and lime-dried) until severed, 
the top being suspended from the roof. After some months 
roots were protruded from between the woody structure and its 
bark-like covering, and the gigantic cutting was lowered into its 
place, and grew away freely. In this case Mr Bain was of 
opinion that success was due to the slowness of the process, and 
the precautions taken to dry and harden the stem. 

(10) By Grafts. — Grafting is so extensively resorted to that it is 
impossible here to notice all its phases. It is perhaps of most im- 
portance as the principal means of propagating our hardy kinds of 
fruit, especially the apple and the pear ; but the process is the same 
with most other fruits and ornamental hardy trees and shrubs that 
are thus propagated. The fruit stocks are commonly divided into 
two classes : — (1) free stocks, which consist of seedling plants, 
chiefly of the same genus or species as the trees from which the 
scions are taken ; and (2) dwarfing stocks, which are of more 
diminutive growth, either varieties of the same species or species 
of the same or some allied genus as the scion, which have a tend- 
ency to lessen the expansion of the engrafted tree. The French 
Paradise is the best dwarfing stock for apples, and the quince for 
pears. In determining the choice of stocks, the nature of the soil 
in which the grafted trees are to grow should have full weight. In 
a soil, for example, naturally moist, it is proper to graft pears on 
the quince, because this plant not only thrives in such a soil, but 
serves to check the luxuriance thereby produced. The scions/ 
should always be portions of the wood of the preceding year, 
selected from healthy parents ; in the case of shy-bearing kinds, 
it is better to obtain them from the fruitful branches. The scions 
should be taken off some weeks before they are wanted, and half- 
buried in the earth, since the stock at the time of grafting should 
in point of vegetation be somewhat in advance of the graft. During 
winter, grafts may be conveyed long distances, if carefully packed. 
If they have been six weeks or two months separated from the parent 
plant, they should be grafted low on the stock, and the earth should 
be ridged up round them, leaving only one bud of the scion ex- 
posed above ground. The best season for grafting apples and similar 
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hardy subjects is the month of March ; but it may be commenced 
as aoon as the sap in the stock ia fairly in motion, and may be con. 
tinned during the first half of April. 

Whiptyafting or Tongue-grafting (fig. 54) ia the most usual mode 
of performing the operation. The stock is headed off by an oblique 
transverse out as shown at a, a slice is then pared off the side as at 
i, and on the face of this a tongue or notch ia mnde, the ent being 
in a downward direction ; the scion e is pared off in a similar way 
by a single clean sharp cot, and this is notched or tongued in the 




opposite direction as the figure indicates ; the two are then fitted 
together as shown atd, so that the inner bark of each may come in 
contact at least on one side, and then tied round with damp soft 
bast as at e ; next some grafting clay is taken on the forefinger and 
pushed down on each side so as to fill out the space between the 
top of the stock and the graft, and a portion is alao rubbed over 
the ligatures on the side where the graft is placed, a handful 
of the clay is then taken, flattened out, and rolled closely round the 
whole point of junction, being finished off to a tapering form both 
above and below, as shown by the doited line/. To do this deftly, 
the hands should be plunged from time to time in dry ashes, to 
prevent the clay from sticking to them. 

Cleft-grafting. — (fig. 55) is another method in common use. The 



GARDEN OPERATIONS. 



131 



stock is cleft down from the horizontal cut d t and the scion, when 
cut to a thin wedge form, as shown at c and e, is inserted into the 
cleft ; the whole is then bound up and clayed as in the former case. 
This is not so good a plan as whip-grafting ; it is improved by 
sloping the stock on one side to the size of the graft. 

Crown-grafting or Rind-grafting (fig. 56) is preferable to cleft- 
grafting, inasmuch as it leaves no open spaces in the wood. The 
stock is cut off horizontally or nearly so, and a slit is then cut in 
the bark / /, a wedge-shaped piece of ivory being inserted to 
raise the bark ; the scion is then cut to the same wedge-shaped 
form g, h t and inserted in the space opened for it between the 





W 



Fig. 55.— Cleft-Graftiiig. Fig. 56.— Crowu-Grai'ting. 

albumen and the bark, after which it is tied down and clayed over 
in the manner already described. 

Side-grafting is performed like whip-grafting, the graft being 
inserted on the side of a branch and not at the cut end of the stock. 
It may be practised for the purpose of changing a part of the tree, 
and is sometimes very useful for filling out vacant spaces, in trained 
trees especially. 

Inarching is another form of side-grafting. Here the graft is fixed 
to the side of the stock, which is planted or potted close to the plant 
to be worked. The branches are applied to the stock while yet 
attached to the parent tree, and remain so until united. In the 
case of trained trees, a young shoot is sometimes inarched to its 
parent stem to supply a branch where one has not been developed 
in the ordinary way. 

For the propagation by grafts of stove and greenhouse plants the 
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process adopted is whip-grafting or a modification of It. The parts 
are, however, sometimes bo small that the tongue of the graft is 
dispensed with, and the two stems simply pared smooth and bound 
together. In this way hardy rhododendrons of choice sorts, green- 
house azaleas, the varieties of the orange family, camellias, roses, 
rare conifers, and numerous other plants are increased. In small 
subjects soft cotton is used for tying instead of bast, and grafting- 
wax is substituted for grafting-clay. The best is the French cold 




mastic "L'Homme Lefort" All grafting of this kind is done in 
the propagating house, at any season when grafts are obtainable 
in a fit state, — the plants when operated on being placed in close 
frames warmed to a suitable temperature. 

Boot-grafting is sometimes resorted to where extensive increase is 
an object, or where stem-grafting or other means of propagation are 
not available. In this case the scion is grafted directly on to a 
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portion of the root of some appropriate stock, both graft and stock 
being usually very small ; the grafted root is then potted so as to 
cover the point of junction with the soil, and is plunged in the bed 
of the propagating house, where it gets the slight stimulus of a 
gentle bottom heat. Dahlias (fig. 57) and paeonies may be grafted 
by inserting young shoots into the neck of one of the fleshy roots of 
each kind respectively — the best method of doing so being to cut 
a triangular section near the upper end of the root, just large enough 
to admit the young shoot when slightly pared away on two sides to 
give it a similar form. In the case of large woody plants thus 
worked (fig. 58) the grafted roots, after the operation is completed, 





Fig. 59.-— Shield-Budding. 

are planted in nursery beds, so that the upper buds only are exposed 
to the atmosphere, as shown at c in the figure. 

(11) By Buds, — Budding is the inserting of a bud cut with a 
portion of bark of the plant to be propagated into the bark of the 
stock, where it is bound gently but firmly. Stone fruits, such as 
peaches, apricots, plums, cherries, &c., are propagated in this way, 
as well as roses, and many other plants. In the propagating house 
budding may be done at any season when the sap is in motion; but 
for fruit trees, roses, &c. , in the open air, it is usually done in July or 
August, when the buds destined for the following year are completely 
formed in the axils of the leaves, and when the bark separates freely 
from the wood it covers. Those buds are to be preferred, as being 
best ripened, which occur on the middle portion of a young shoot. 

The simplest and most generally practised form of budding is 
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that called Shield-budding or T-budding (fig. 59). The operator 
should be provided with a budding-knife in which the cutting-edge 
of the blade is rounded off at the point, and which has a thin ivory 
or bone handle, for raising the bark of the stock. A horizontal 
incision is made in the bark quite down to the wood, and from this 
a perpendicular slit is drawn downwards to the extent of perhaps an 
inch, so that the slit has a resemblance to the letter T, as at a. A 
bud is then cut by a clean incision from the tree intended to be 
propagated, having a portion of the wood attached to it, and so that 
the whole may be an inch and a half long, as at d. The bit of wood 
e must be gently withdrawn, care being taken that the bud adheres 
wholly to the bark or shield, as it is called, of which/ is a side view. 
The bark on each side of the perpendicular slit being then cautiously 
opened, as at b, with the handle of the knife, the bud and shield are 
inserted as shown at c. The upper tip of the shield is cut off hori- 
zontally, and brought to fit the bark of the stock at the transverse 
incision. Slight ties of soft cotton wool or worsted, or even moist 
bast-matting, are then applied. In about a month or six weeks 
the ligatures may be taken away, when, if the operation has been 
successful, the bud will be fresh and full, and the shield firmly 
united to the wood. In the following spring a strong shoot will be 
thrown out, and to this the stock is headed down by gradations 
during the course of the summer. 

To be successful the operation should be performed with a quick 
and light hand, so that no part of the delicate tissues be injured, as 
would happen if they were left for a time exposed, or if the bud 
were forced in like a wedge. The union is effected as in grafting, 
by means of the organizable sap or cambium, and the less this is 
disturbed until the inner bark of the shield is pressed and fixed 
against it the better. Inverted T'bndding, in which the two inci- 
sions are in the form X> I s f° r some reasons preferable to the more 
ordinary method. 

(12) By Branch Cuttings. — Propagation by cuttings is the mode 
of increase most commonly adopted, next to that by seeds. It is 
effected by taking a portion from a branch or shoot of the plant, 
and placing it in the soil. There are great differences to be observed 
in the selection and treatment of cuttings. Sometimes soft green 
shoots, as in Verbena (fig. 60, a), are used ; sometimes the shoots 
must be half-ripened, and sometimes fully matured. So of the mode 
of preparation ; some will root if cut off or broken off at any point 
and thrust into wet earth or sand in a warm place (fig. 60, a); others 
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require to be cat with the utmost care just below a joint or leaf-base, 
and by a keen blade so as to sever the tissues without tearing or 
bruising ; and others again after being cut across require to be 
split up for a short distance. It is usual and in most cases necessary 
to cnt away the lower portion of a cutting up to just below the 
node or joint (fig. 30, 6, d, t). The intemodal parts will not often 
divide so as to form separate individual plants; sometimes, however, 
this happens; it is said that the smallest piece of Toreaia asialica, 
for instance, will grow. Then as to position, certain cuttings grow 
readily enough if planted outdoors in the open soil, some preferring 



Fia 60. —Propagation by Cuttings. 

shade, others sunshine, while less hardy subjects must be coveted 
with a bell-glass, or must be in a close atmosphere with bottom heat, 
or must have the" aid of pare silver sand to facilitate their rooting 
(fig. 60, e). Cuttings should in all cases be taken from healthy 
plants, and from shoots of a moderate degree of vigour. It is also 
important to select leafy growths, and not such as will at once ran 
op to flower. Young shoots which have become moderately firm 
generally make the best cuttings, but sometimes the very softest 
shoots strike more readily. For all plants in an active growingstate 
spring is the safest time for taking cuttings. 

Cuttings of deciduous plants should he taken off after the fall of 
flie leaf, and should have all underground buds carefully removed 
so as to prevent as far as possible the formation of suckers. These 
cuttings should be about one foot in length, and should be planted 
at once in the ground so as to leave only the top with the two or 
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three preserved buds exposed. If a clean stem, however, is desired, 
a longer portion may be left uncovered. 

Cuttings of growing plants are prepared by removing with a sharp 
knife, and moderately close, the few leaves which would otherwise 
be buried in the soil, and then cutting them clean across just below 
a joint ; the fewer the leaves thus removed, however, the better, 
as if kept from being exhausted they help to supply the organizable 
matter out of which the roots are formed. Free-rooting subjects 
strike in any lightish sandy mixture ; but difficult subjects should 
have thoroughly well-drained pots, a portion of the soil proper for 
the particular plants made very sandy, and a surfacing of clean sharp 
silver sand about as deep as the length of the cutting (fig. 60, c). Mr 
Ayres, writing in the Gardeners' Chronicle (1843, p. 116), recom- 
mends 5-inch pots for cuttings ; and these he prepares by placing 
over the hole at the bottom of each an inverted 3-inch pot, around 
it potsherds broken small, over these some moss, and then the 
compost made up of equal quantities of peat, sand, and leaf-mould, 
leaving about half an inch at top for white sand, which runs into 
the holes as the cuttings are inserted. Mr Ayres advises that " a 
stock of pots thus prepared should be kept in a frame or propagating 
house, as nothing is so injurious to cuttings taken from plants 
growing in heat as to put them into cold soil. Cuttings cannot be 
too short if they have the necessary buds to form a plant ; neither 
can they be inserted too shallow, if they are made firm in the pots." 
All plants while striking may be kept in a temperature rather higher 
than that in which they grow 
naturally, and the soil about 
them should be kept moist, al- 
though they must not from want 
of drainage in any degree get 
sodden with wet The humid- 
ity kept up about the cuttings 
is maintained by covering them 
with bell-glasses, or setting 
them in handlights or small 
glazed frames of convenient size. 

A special contrivance for a 

cutting pot (fig. 61) was brought „ 

• * 4? v Fig- 61.— -Double Cutting Pot. 

into notice many years ago by 6 

Mr A. Forsyth. A smaller pot was put into a larger one, the hole 

at the bottom being closed with clay a ; the bottom of the outer pot 
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is filled with crocks b, so that the small pot is brought up to the 
level of the larger one ; and the spam between the two pots e 
is filled with propagating soil, the cuttings being so planted that 
their ends rest against the sides of the inner pot, which is then 
filled with water, and this passing slowly through the sides of the 
pot, just keeps the soil moistened. 

Such delicate plants as heaths are reared in silver sand, a stra- 
tum of which is placed over the sandy peat soil in the cutting pot, 
and thus the cuttings, though rooting in the sand, find at once on 
the emission of roots congenial soil for them to grow in (fig. 00, c}. 




Pro. 82.— Leaf Cuttings. 

Hardy plants, such as pinks, pansies, &c. , are propagated bj cut- 
tings planted during early summer in light rich soil The cuttings of 
pinks are called pipings (fig. 30, d), and are planted about June, while 
pansies may be renewed in this way both in spring and in autumn. 

(13) By Leaf Cuttings. — Many plants may be propagated by 
planting their leaves or portions of their leaves as cuttings, us, for 
example, the herbaceous Gloxinia (fig. 62, a) and Gcsncra, the 
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succulent Sempermvum, Echeveria, Pachyphytum, and their allien 
and such hard-leaved plants as Tkeophratla (fig. 62, b). The leaves 
are test taken off with tha base whole, and should be planted in 
well-drained sandy soil ; in due time they form roots, and ulti- 
mately, from some latent bud, a little shoot which forms the young 
plant. The treatment is precise- 
ly like that of branch cuttings, 
Gloxinias, begonias, tc., grow ! 
readily from fragments of the | 
leaves cut clean through the thick 
veins and ribs, and planted edge- 
wise like cuttings. This class of 
subjects may also he fixed flat on 
the surface of the cutting pot, by 
means Of little pegs or hooks, the "» 83.— Leaf Propagation, 
main ribs being cut across at intervals, and from these points roots, 
and eventually young tubers, will be produced (fig. A3). 

(11) By Boot Cuttings.— Some plants which are not easily increased 
by other means propagate readily from root cuttings. Amongst the 
indoor plants which may be so treated, the Bouvariia, Pelargonium, 
Aralia, and Wigandia may be mentioned. The modus operandi is 
to tarn the plant out of its pot, shake away the soil so as to free 
the roots, and then select as many pieces of the stouter roots as 
may be required. These are cut up into half-inch lengths (some- 
times less), and inserted in light sandy soil round the margin of a 
cutting pot, so that the upper end of the root cutting may be level 
with the soil or only just covered by it. The pots should be 
watered so as to settle the soil, and be placed in the close atmosphere 
of the propagating pit or frame, where they will need scarcely any 
water until tha buds are seen pushing through the surface. 

Theraare various herbaceous plan tswhich maybe similarly treated, 
such as sea-kale and horseradish, and, among ornamental plants, 
the beautiful autumn-blooming Anemone japonica and Scnecio 
pulcher. The sea-kale and horseradish, require to be treated in the 
open garden, where the cut portions should be planted in lines in 
well-worked soil ; but the roots of the Anemone and Scnecio should 
be planted in pots and kept in a close frame with a little warmth till 
the young shoots have started. 

Various hardy ornamental trees are also increased in this way, as 
the quince, elm, robinia, and mulberry, and the rose amongst 
shrubs. The most important use to which this mode of propagation 
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is put is, however, the increase of roses, and of the various plums 
used as stocks for working the choicer stone fruits. The method in 
the latter case is to select roots averaging the thickness of the little 
finger, to cut these into lengths of about 3 or 4 inches, and to plant 
them in lines just beneath the surface in nursery beds. The root 
cuttings of rose-stocks are prepared and treated in a similar way. 




Fro. 84.— Cutting of Single Eye. 



(15) By Cuttings of Single Eyes.— This mode of propagation is 
performed byenttingthe branches into short lengths, each containing 
one well-matured hud or eye, with a short portion of the stem above 
and below. It is a common mode of propagating vines, the eyes 
being in this case cut from the ripened leafless wood. The eyes 
{fig. 64, a) are planted just below the surface in pots of light soil. 
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which are placed in a hot bed or propagating pit, and in due time 
each poshes up a young shoot which forms the future stem, while 
from about its base the young roots are produced (fig. 64, b) which 
convert it into an independent plant. In the case of plants with 
persistent leaves, the stem may be cut through just above and 
below the bud, retaining the leaf which is left on the cutting, the 
old wood and eye being placed beneath the soil and the leaf left 
exposed. In this way the india-rubber tree {Ficus elastica), for 
example, and many other tender plants may be increased with the 
aid of a brisk bottom heat Many of the free-growing soft- wooded 
plants may also be grown from cuttings of single joints of the young 
wood, where rapid increase is desired ; and in the case of opposite- 
leaved plants two cuttings may often be made from one joint by 
splitting the stem longitudinally, each cutting consisting of a leaf 
and a perfect bud attached to half the thickness of the stem. 

Planting and Transplanting. — In preparing a fruit 
tree for transplantation, the first thing to be done is to 
open a trench round it at a distance of from 3 to 4 feet, 
according to size. The trench should be opened to about 
two spades' depth, and any coarse roots which may extend 
thus far from the trunk may be cnt clean off with a sharp 
knife. The soil between the trench and the stem is to be 
reduced as far as may seem necessary or practicable by 
means of a digging fork, the roots as soon as they are 
liberated being fixed on one side and carefully preserved. 
By working in this way all round the ball, the best roots 
will be got out and preserved, and the ball lightened of 
all superfluous soiL The tree will then be ready to lift 
if carefully prized up from beneath the ball, and if it does 
not lift readily, it will probably be found that a root has 
struck downwards, which will have to be sought out and 
cut through. Whenever practicable, it is best to secure 
a ball of earth round the roots. On the tree being lifted 
from its hole the roots should be examined, and all 
which have been severed roughly with the spade should 
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have the ends cut smooth with the knife to facilitate the 
emission of fibres. The tree can then be transported 
to its new position. The hole for its reception should 
be of sufficient depth to allow the base of the ball 
of earth, or of the roots, to stand so that the point 
whence the uppermost roots spring from the stem may 
be 2 or 3 inches above the general surface level. Then 
the bottom being regulated so as to leave the soil rather 
highest in the centre, the plant is to be set in the hole in 
the position desired, and steadied there by hand. Next 
the roots from the lower portion of the ball are to be sought 
out and laid outwards in lines radiating from the stem, 
being distributed equally on all sides as nearly as this ean 
be done; some fine and suitable good earth should be 
thrown amongst the roots as they are thus being placed, and 
worked in well up to the base of the ball The soil cover- 
ing the roots may be gently pressed down, but the tree 
should not be pulled up and down, as is sometimes done, 
to settle the soil This done, another set of roots higher 
up the ball must be laid out in the same way, and again 
another, until the whole of the roots, thus carefully laid, 
are embedded as firmly as may be in the soil, which may 
now receive another gentle treading. The stem should 
next be supported permanently, either by one stake or by 
three, according to its size. The excavation will now be 
filled up about two thirds perhaps ; and if so the tree may 
have a thorough good watering, sufficient to settle the soil 
closely about its roots. After twenty-four hours the hole 
may be levelled in, with moderate treading, if the water 
has soaked well in, the surface being left slightly sloping 
upwards towards the stem of the tree. In transplanting 
trees of the ornamental class, less need be attempted in 
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respect to providing new soil, although the soil should 
be made as congenial as practicable. 

In transplanting smaller subjects, such as plants for the 
flower garden, much less effort is required. The plant must 
be lifted with as little injury to its rootlets as possible, and 
carefully set into the hole, the soil being filled in round 
it, and carefully pressed close by the hand. For moving 
small plants the garden trowel is a very convenient tool, 
but we are inclined to give the preference to the hand-fork 
(fig. 45). For larger masses, such as strong-growing her- 
baceous plants, a spade or digging-fork will be requisite. 

When seedlings of vigorous plants have to be " pricked 
out}" a dibble is the best implement to be used. 
The ground being prepared and, if necessary, en- 
riched, and the surface made fine and smooth, a hole 
is made with the dibble deep enough and large 
enough to receive the roots of the seedling plants 
without doubling them up, and the hole is filled in 
by working the soil close to the plant with the point of 
the dibble. The pricking out of seedlings in pots in the 
propagating pit is effected in a similar way. The plants, 
indeed, often require to be removed and set from half an 
inch to an inch apart before they have become sufficiently 
developed to admit of being handled with any degree of 
facility, and for these a pointed stick of convenient size is 
used as a dibble. In extreme cases it is best to lift the 
little seedling on the end of a flattish pointed stick, pressing 
this into the new soil where the plant is to be placed, and 
liberating it and closing the earth about it by the aid of 
a similar stick held in the other hand. 

Large trees may be successfully transplanted by the aid 
of transplanting machines, of which different forms are in 
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use. These will be found figured and described in the 
various horticultural and arboricultural publications. See, 
e.g., M'Intosh's Book of the Garden (ii. p. 374 sq.). The 
best season for transplanting deciduous trees is during the 
early autumn months. As regards evergreens opinions are 
divided, some preferring August and September, others 
April or May. They can be successfully planted at either 
period, but for subjects which are at all difficult to remove 
the spring months are to be preferred. 

Potting and Repotting. — Garden pots are made with 
a comparatively large hole in the bottom, and those of 
the largest size have also holes at the side near the bottom ; 
these openings are to prevent the soil becoming saturated 
or soured with superabundant water. To prepare the pot 
for the plant, a broadish piece of potsherd, called a " crock," 
is placed over the large hole, and if there be side holes they 
also are covered. The bottom crock is made from a piece 
of a broken garden pot, and is laid with the convex side 
upwards ; then comes a layer of ir- 
regular pieces of crock of various | | 

sizes, about an inch deep in a 5-inch 1 I 

pot, 2 inches in an 1 1-inch or 12-inch 1 I 

pot, &c. The mode of crocking a I I 

pot is shown in fig. 65. A few of ^^^^^^3 
the coarser lumps from the outer GBras!§wfif 
edge of the heap of potting soil are Fia. 65.— Section of Pot 
spread over the crocks. The same end, 8 owmg 
that of keeping the finer particles of the soil from mixing 
with the drainage crocks, may be attained by shaking in a 
little clean moss. A handful or two of the soil is then put 
in, and on this the plant with its roots spread out is to be set 
a trifle higher than the plant should stand in the pot when 
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finished off ; more soil is to be added, and the whole pressed 
firmly with the fingers, the base of the stem being just below 
the pot rim, and the surface being smoothed off so as to slope 
a little outwards. When finished off, the pots should be 
well watered, to settle the soil ; bnt they should stand till 
the water has well drained away, since, if they are moved 
about while the fresh soil is very wet, there will be a 
risk of its becoming puddled or too much consolidated. 
Larger plants do not need quite such delicate treatment, 
but care should be taken not to handle the roots roughly. 
The soil for these should be less comminuted, and the 
amount of drainage material more ample. Larger bodies 
of soil also require to be more thoroughly consolidated 
before watering ; otherwise they would settle down so as 
to leave an unsightly void at the pot-rim. 

Some plants, especially when potted temporarily, may be 
dealt with in a simpler way. A single crock may be used 
in some cases, and in others no crock at all, but a handful 
of half-decayed leaves or of littery dung thrown into 
the bottom of the pot. This mode of potting does well 
for bulbs, such as hyacinths, which are either thrown 
away or planted out when the bloom is over. The bedding 
plants generally may be potted in this way, the advantage 
being that at planting-out time there is less risk of disturb- 
ing the roots than if there were potsherds to remove. 
Plants of this character should be potted a little less firmly 
than specimens which are likely to stand long in the pot, 
and indeed the soil should be made comparatively light by 
the intermixture of leaf-mould or some equivalent, in order 
that the roots may run freely and quickly into it 

For epiphytal plants like orchids the most thorough 
drainage must be secured by the abundant use of potsherds, 
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small pots being sometimes inserted inside the larger 
ones, or by planting in shallow pots or pans, so that there 
shall be no large mass of soil to get consolidated. For 
most of these the lightest spongy but sweet turfy peat 
must be used, this being packed lightly about the roots, 
and built up above the pot-rim, or in some cases freely 
mixed before use with chopped sphagnum moss and nodules 
of broken pots or of charcoal The plants under these 
conditions often require to be supported by wooden pegs 
or sticks. Some of the species grow better when altogether 
taken out of the soil and fixed to blocks of wood, but in 
this case they require a little coaxing with moss about the 
roots until they get established. In other cases they are 
planted in open baskets of wood or wire, using the porous 
peat and sphagnum compost. Both blocks and baskets are 
usually suspended from the roof of the house, hanging free 
and sloping, so that no accumulation of water is possible. 
In these cases, however, the greatest caution is necessary 
to prevent the plants suffering from drought 

When repotting is adopted as a temporary expedient, as 
in the case of bedding-out plants which it is required to 
push forward as much as possible, it will suffice if provision 
is made to prevent the drainage hole from getting blocked, 
and a rich light compost is provided for the encouragement 
of the roots. When, however, a hard-wooded plant has to 
be repotted, the case is different; it may stand without 
further potting for one year or two years or more, and 
therefore much more care is necessary. The old ball of 
earth must be freed from all or most of the old crocks 
without doing injury to the roots, and the sharp edge of 
the upper surface gently rubbed off. If there be any sour 
or sodden or effete soil into which the roots have not 
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run, this should be carefully picked out with a pointed 
stick. The ball is to be set on the new soil just high 
enough that when finished the base of the stem may be 
abont level with the pot-rim, towards which the surface 
should slope gently, and the space between the old ball 
and the sides of the pot is to be filled in gradually with 
the prepared compost, which is from time to time to be 
pressed down with a blunt-ended flat piece of wood called 
a potting-stick, so as to render the new soil as solid as 
the old. The object of this is to prevent the plant from 
starving by the water applied all running off by way of the 
new soil, and not penetrating the original ball of earth. 
When this amount of pressure is necessary, especially in 
the case of loamy composts, the soil itself should be 
rather inclined to dryness, and should in no case be suf- 
ficiently moist to knead together into a pasty mass. In 
ordinary cases the potting soil should be just so far removed 
from dryness that when a handful is gently pressed it may 
hang together, but may lose its cohesion when dropped. 

When plants are required to stand in ornamental china 
pots or vases, it is better both for the plants and for avoid- 
ing risk of breakage, to grow them in ordinary garden pots 
of a size that will drop into the more valuable vessels. 
Slate pots or tubs, usually square, are sometimes adopted, 
and are durable and otherwise unobjectionable, only, their 
sides being less porous, the earth does not dry so rapidly, 
and some modification of treatment as to watering is neces- 
sary. For large conservatory specimens wooden tubs, round 
or square, are frequently used; these should be coated with 
pitch inside to render them more durable. 

Various other contrivances take the place of garden pots 
for special purposes. Thus shallow square or oblong 
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wooden boxes, made of light inexpensive wood^ are very 
useful for seed-sowing, for pricking out seedlings, or for 
planting cuttings. When the disturbance of the roots 
incidental to all transplanting is sought to be avoided, the 
seed or plant is started in some cases in squares of turf 
(used grassy-side downwards), which can when ready be 
transferred to the place the plant is to occupy. Cucumber 
and melon plants and vines reared from eyes are some- 
times started in this way, both for the reason above men- 
tioned, and because it prevents the curling of the roots 
apt to take place in plants raised in pots. Strips of turf 
are sometimes used for the rearing of early peas, which are 
sown in a warmish frame, and gradually hardened so as to 
bear exposure before removal to the open air. 

Watering. — The guiding principle in watering plants 
is to do it thoroughly when it is required, and to abstain 
from giving a second supply till the first has been taken up. 

When watering becomes necessary for kitchen-garden 
crops, the hose should be laid on and the lines of esculents 
allowed to drink their fill, if fresh succulent vegetables are 
desired. So also, if well-swelled and luscious fruits, such 
as strawberries, are required, there must be no parching 
at the roots. This applies even more strongly to conser- 
vatory borders and to forcing-houses than to the outside 
fruit-tree borders, because from these the natural rain 
supply is in most cases more distinctly cut off. In the 
case of forcing-houses, the water should be heated to 80° 
before being applied to the borders which contain the roots 
of the trees. 

In the watering of pot plants the utmost care is requisite 
if the plant be a shy-growing or valuable one, and yet it is 
almost impossible to give any intelligible instruction for 
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performing the operation. The roots should never be 
suffered either to get thoroughly dry or to get sodden 
with excess of water. An adept will know by the ring of 
the pot on striking it with his knuckles whether water is 
wanted or not, according as it rings loud and clear or dull 
and heavy. With very choice subjects watering may be 
necessary two or three times a day in drying summer 
weather. It is a wrong though common practice to press 
the surface of the soil in the pot in order to feel if it is 
moist enough, as this soon consolidates it, and prevents 
it from getting the full benefit of aeration. 

In all heated houses the water used should be warmed at 
least up to the temperature of the atmosphere, so as to 
avoid chilling the roots. This is also necessary in the 
case of water used for syringing the plants, which should 
be done two or three times a day in all stoves and forcing- 
houses, especially during the period when the young 
growth is being developed. The damping of all absorbent 
surfaces, such as the floors or bare walls, &c, is frequently 
necessary several times a day in the growing season, so 
a9 to keep up a humid atmosphere ; hence the advantage 
of laying the floors a little rounded, as then the water 
draws off to the sides against the kerbstone, while the 
centre remains dry for walking on. 

In cooler structures it becomes necessary in the dull 
season of the year to prevent the slopping of water over 
the plants or on the floor, as this tends to cause " damping 
off," — the stems assuming a state of mildewy decay, which 
not unfrequently, if it once attacks a plant, will destroy it 
piece by piece. To avoid this unpleasant result cleanliness 
and free ventilation are of great importance. 

Pruning. — Pruning is a very important operation in 
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the fruit garden, its object being twofold, — (1) to give form 
to the tree, and (2) to induce the free production of flower* 
buds as the precursors of a plentiful crop of fruit To form 
a standard tree, either the stock is allowed to grow up with 
a straight stem, by cutting away all side branches up to 
the height required, say about 6 feet, the scion or bud 
being worked at that point, and the head developed there- 
from ; or the stock is worked close to the ground, and the 
young shoot obtained therefrom is allowed to grow up in 
the same way, being pruned in its progress to keep it single 
and straight, and the top being cut off when the desired 
height is reached, so as to cause the growth of lateral 
shoots. If these are three or four in number, and fairly 
b danced as to strength and position, little pruning will 
be required. The unripened tips of the wood should be 
cut back about one-third their length at an outwardly 
placed bud, and the chief pruning thereafter required 
will be to cut away inwardly directed shoots which cross 
or crowd each other and tend to confuse the centre of 
the tree. Bushy heads should be thinned out, and those 
that are irregular cut back so as to remodel them. If the 
shoots produced are not sufficient in number, or are 
badly placed, or very unequal in vigour, the head should 
be cut back moderately close, leaving a few inches only of 
the young shoots, which should be pruned back to buds 
so placed as to furnish shoots in the positions desired. 
When worked at the top of a stem formed of the stock, the 
growth from the graft or bud must be pruned in a similar 
way. Three or four leading shoots should be selected to 
pass ere long into boughs and form a well-balanced skeleton 
for the tree ; these boughs, however, will soon grow beyond 
any artificial system the pruner may adopt. 



150 EPITOME OF GARDENING. 

To form a dwarf or bush fruit tree the stock must be 
worked near the ground, and the young shoot produced 
from the scion or bud must be cutback to whatever height 
it is desired the dwarf stem should be, say 1 J to 2 feet. 
The young shoots produced from the portion of the new 
wood retained are to form the skeleton of the bush, and must 
be dealt with as in the case of standards. The growth of 




Fio. 8B.— Dwarf-Tree Pruning. 
inwardly-directed shoots is to be prevented, and the centre 
kept open, that the tree may assume a cup-shaped out- 
line. Fig, 66, reduced from M. Hardy's excellent work, 
Traill de la Taille da Arbres Fruitieri, will give a good 
idea how these dwarf trees are to be manipulated, a showing 
the first year's development from the maiden tree after beiug 
headed back, and b the form assumed a year or two later. 
In forming a pyramidal tree, the lateral growths, instead 
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of being removed, as in the standard tree, ate encouraged 
to the utmost; and in order to strengthen them the upper 




Fio. 67. — Pyramid Pruning. 
part of the leading shoot is removed annually, the side 
branches being also shortened somewhat as Hie tree ad- 
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vances in size. In fig. 67, reduced from M. Hardy's work, 
a shows a young tree with its second year's growth, the 
upright shoot of the maiden tree having been moderately 
headed back, being left longer if the buds near the base 
promise to break freely, or cut shorter if they are weak 
and wanting in vigour. The winter pruning, carried out 
with the view to shape the tree into a well-grown pyramid, 
would be effected at the places marked by a cross line. The 
lowest branch would have four buds retained, the end one 
being on the lower side of the branch. The two next 
would be cut to three buds, which here also are fortunately 
so situated that the upper one is on the lower side of 
the branches. The fourth is not cut at all, its terminal 
bud being allowed to grow to draw strength into it. 
The fifth is an example where the bud to which the shoot 
should be cut back is wrongly placed ; a shoot resulting from 
such a cut is apt instead of growing outwards to grow erect, 
and lead to confusion in the form of the tree, to avoid 
which it is tied down in its proper place during the 
summer by a small twig. The upper shoots are cut closer 
in. Near the base of the stem are two prominent buds, 
which would produce two vigorous shoots, but these would 
be too near the ground, and the buds should therefore be 
suppressed ; but, to strengthen the lower part, the weaker 
buds just above and below the lowest branch should be 
forced into growth, by making a transverse incision close 
above each. Fig. 67, b shows what a similar tree would 
be at the end of the third year's growth. 

In order to bring a young tree into the cordon shape, all 
its side branches are shortened back, either to form perma- 
nent spurs, as in the case of pears, or to yield annual young 
shoots, as in peaches and nectarines. The single-stemmed 
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cordon may be trained horizontally, obliquely at any re- 
quired angle, or vertically if required, the first two arrange- 
ments being preferable. If a double cordon is required, the 
original young stem must be headed back, and the two best 
shoots produced must be selected, trained right and left, 
and treated as for the single cordon. 

The forms chiefly adopted for trees trained to walls and 
espalier rails are the fan-shaped, the half-fan, and the hori- 
zontal, with their various modifications. 

Of late years the close pruning of the young trees has 
been objected to, and the "extension system" has, in 
many cases, been adopted. The maiden tree is headed 
down, and two shoots led away right and left. Two 
laterals should be allowed to grow from the upper side 
of them, one from near the base, the other from near the 
middle, all others being pinched out beyond the second or 
third leaf during summer, but cut away to the last bud in 
winter. The tree will thus consist of six shoots, probably 
3 feet to 4 feet long, which are not to be pruned unless 
they are unequal in strength, a defect which is rather to 
be remedied by summer pinching than by winter prun- 
ing. The second year three young shoots are to be left on 
each of the six, one close to the base, one about the middle, 
and one at the point, the rest being rubbed off. These 
three shoots will produce laterals, of which one or two may 
be selected and laid in ; and thus a number of moderately 
strong fertile shoots will be obtained, and at the end of 
the season a comparatively large tree will be the result. 

The method of pruning ordinarily adopted for the for- 
mation of a fan-shaped tree is to head down the maiden 
plant to about two eyes, so placed as to yield a young 
shoot on each side (fig. 68), the supernumerary shoots 
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being rubbed off while quite young, and the reserved 
shoots trained against the wall during the summer so as to 
get them well matured. The next year they are cut back 
again, often nearly to the base, in order that the lower 
pair of these shoots may each produce two well-placed 
young shoots, and the upper pair three young shoots. The 
tree would thus consist of ten shoots, to be laid out at 
regular distances, and then if closely cut the skeleton of 
the tree would be as in fig. 69. These main shoots are 
not again to be shortened back, but from each of them 
three young shoots are to be selected and trained in, two 





Fn. 68.— Pruning for Fig. 69.— The same 

Fan-Shaped Tree. — third year. 

on the upper side, one near the base, and the other half- 
way up, and one on the lower side placed about midway 
between these two ; these with the leading shoot, which 
is also to be nailed in, make four branches of the current 
year from each of the ten main branches, and the form of 
the tree would therefore be that of fig. 70. The other 
young shoots produced are pinched off while quite young, 
to throw all the strength of the tree into those which are 
to form its basis, and to secure abundant light and air. In 
after years the leading shoot is not to be cut back, but all 
the lateral shoots are to be shortened, and from these year 
by year other shoots are to be selected to fill up the area 
occupied by the tree 
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In pruning for a horizontal tree the young maiden tree 
has to be headed back nearly to its base, and from the 
yoang shoots three are to be selected, the two best placed 
lower ones to form an opposite or nearly opposite pair of 




Fio. 70.— The same— fourth year. 

main branches, and the beat placed upper one to continue 
the erect stem (fig. 71). This upper shoot is at the next 
winter pruning to be cut down to within about a foot of the 
point whence it sprung, and its buds rubbed off except the 



upper one for a leader, and one on each side just below it 
to furnish another pair of side shoots ; these being trained 
in position, the tree would appear as in fig. 72. The same 
course is to be followed annually till the space is filled. 
Sometimes in very favourable soils and with vigorous trees 
two pairs of branches may be obtained in one season by 
summer-stopping the erect shoots and selecting others from 
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the young growths thus induced, but more commonly the 
trees have to be built up by forming one pair of branches 
annually. The shoots are not at first lowered to the hori- 
zontal line, but are brought down gradually ; and while the 
tree is being formed weak shoots may be allowed to grow 
in a more erect position than it is ultimately intended they 
should occupy. Thus in four or five years the tree will 
have acquired something the character of fig. 73, and will 
go on thus increasing until the space is filled. 

The half-fan is a combination of the two forms, but as re- 




Fig. 73.— The same— fifth year. 

gards pruning does not materially differ from the horizontal, 
as two opposite side branches are produced in succession 
upwards till the space is filled, only they are not taken out 
so abruptly, but are allowed to rise at an acute angle and 
then to curve into the horizontal line. 

In all the various forms of cordons, in horizontal training, 
and in fan and half-fan training, the pruning of the main 
branches, when the form of the tree is worked out, will vary 
in accordance with the kind of fruit under treatment Thus 
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in the peach, nectarine, apricot, plum, and cherry, which 
are commonly trained fan-fashion, the first two will have 
to be pruned so as to keep a succession of young annual 
shoots, these being their fruit-bearing wood. The others 
are generally pruned so as to combine a moderate supply 
of young wood with a greater or less number of fruit spurs. 
In the pear and apple the fruit is borne principally on 
spurs, and hence what is known as spur-pruning has to be 
adopted, the young shoots being all cutback nearly to their 
base, so as to cause fruit buds to evolve from the remain- 
ing eyes or buds. Cordons of apples and pears have to be 
similarly treated, but cordons of peaches and nectarines are 




Via. 74.— Cut>— Good and Bad. 

pruned so as to provide the necessary annual succession of 
young bearing wood. 

The nature of the cut itself in pruning is of more conse- 
quence, especially in the case of fruit trees, than at first 
sight may appear. The branches should be separated by a 
clean cut at an angle of about 45°, just at the back of a 
bud, the cut entering on a level with the base of the bud 
and passing out on a level with its top (fig. 74, a), for when 
cut in this way the wound becomes rapidly covered with 
new wood, as soon as growth recommences, whereas if the 
cub is too close the bud is starved, or if less close an ugly 
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and awkward snag is left Fig. 74, b and c, are examples 
of the former, and d, e 9 f of the latter. Dr Lindley has 
designated the cut shown at fig. 74, b the cut to the quick 
(Gardeners' Chronicle, 1847, p. 19) : — 

"In order to avoid the risk of the 'cut to the quick,' some 
gardeners make use of the ' snag cut ' (d f e t f), in which the wound 
is made on the same side of the branch as that occupied by the bud, 
slanting downwards towards it. That plan is objectionable ; for it 
involves the necessity of leaving behind a dead portion of the branch, 
to be removed at a later pruning, so the work must be done twice 
over ; moreover, it is an admission of a want of the skill required 
to make the ' clean cut ' skilfully. Lastly, there is the ' slivering 
cut 1 (c), in which a long ragged unequal shave is taken off the 
branch, much too low in the beginning, and much too high at the 
end. It is the cut made by garden labourers. It is clumsy, ugly, 
awkward, and dangerous, for it is apt to injure the branch on which 
it is made. In all cases, the amputation should be made by one 
firm-drawn cut. The clean cut can be performed by a dexterous 
operator to within a shaving of the right line ; and the mastery 
of this art is no mean acquisition." 

In the case of fruit trees, and indeed of deciduous plants 
generally, pruning requires to be done during the winter or 
resting period, and the earlier in that period the better, as 
then the buds become plump and full of sap, and produce 
strong shoots when the time for growth arrives. If, on 
the contrary, it is done while the plant is in full growth, 
the whole system of the tree sustains a check, the circula- 
tion is deranged, the quality of the sap becomes deteriorated, 
and a dead stump or unhealthy shoot is the frequent result. 
This, however, does not apply to the pruning of the herba- 
ceous or succulent growths of the current season, nor to 
soft-wooded plants generally, for this kind of pruning, called 
summer pruning, is essential to the formation of handsome 
specimens of the latter, and is a very important help in 
the formation of the fruit or blcssom buds of fruit trees. 
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Summer Pruning should be performed while the shoots 
are yet young and succulent, so that the; may in most 
cases be nipped off with the thumb-nail It is very 
necessary in the case of trees trained to a flat surface, 
as a wall or espalier rail, to prevent undue crowding. 
In some cases, as, for example, with peaches, the super- 
fluous shoots are wholly removed, and certain selected 
shoots reserved to supply bearing wood for next year, In 
others, as pears, the tope of the young shoots are removed, 
leaving three or four leaves and their buds at the base, to 
he developed into fruit buds by the additional nourish- 
ment thus thrown into them (fig. 75, a). One or two may 




>r Priming for Spurs. 
push ont a later growth (fig. 75, b) ; this will serve as a vent 
for the vigour of the tree, and if the lowermost only go 
to the formation of a fruit spur, the object will have been 
gained. They are cut to the last dormant bud in winter. 
But summer pruning has been much extended since the 
introduction of restricted growth and the use of dwarfing 
stocks. Orchard-house trees, and also pyramidal and bush 
trees of apples, pears, and plums, are mainly fashioned by 
summer pruning ; in fact, the less the knife is used upon 
them, except in the necessary cutting of the roots in potted 
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trees, the better. In the case of orchard-house plants no 
shoots are suffered to lengthen out, except as occasionally 
wanted to fill up a gap in the outline of the tree. On the 
contrary, the tops of all young shoots are pinched off when 
some three or four leaves are formed, and this is done again 
and again throughout the season. When this pruning is 
just brought to balance with the vigour of the roots, the 
consequence is that fruit buds are formed all over the tree, 
instead of a thicket of sterile and useless wood. Pyramidal 
and bush trees out of doors are, of course, suffered to become 
somewhat larger, and sufficient wood must be allowed to 
grow to give them the form desired; but after the first 
year or two, when the framework is laid out, they are per- 
mitted to extend very slowly, and never to any great extent, 
while the young growths are continually nipped off, so as 
to clothe the branches with fruit buds as closely placed as 
will permit of their healthy development. 1 

The Pruning of Flowering Plants is generally a much 
lighter matter than the pruning of fruit trees. If a 
young seedling or cutting of any soft-wooded plant is 
to be bushy, it must have its top nipped out by the 
thumb-nail or pruning-scissors at a very early stage, and 
this stopping must be repeated frequently. If what is 
called a well-furnished plant is required, an average of 
from 2 to 3 inches is all the extension that must be per- 
mitted — sometimes scarcely so much — before the top is 
nipped out ; and this must be continued until the desired 
size is attained, whether that be large or small. Then 

1 On the general subject of pruning fruit trees the reader may use- 
fully consult Thompson's Gardeners Assistant, Brehaut's Modern 
Peach Primer, Forney's Jardinier Fruitier, Hardy's TraiU de la 
Taille des Arbres Fruitiers, and Dubreuil's Culture des Arbres et 
Arbrisseauz a Fruits de Table, 
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generally the plant is allowed to grow away till bloom or 
blooming shoots are developed. To form a pyramidal plant, 
which is a very elegant and useful shape to give to a 
decorative pot plant, the main stem should be encouraged 
to grow upright, for a length perhaps of 6 or 8 inches 
before it is topped ; this induces the formation of laterals, 
and favours their development. The best-placed upper 
young shoot is selected and trained upright to a slender 
stake, and this also is topped when it has advanced 6 or 
8 inches further, in order to induce the laterals on the 
second portion to push freely. This process is continued 
till the required size is gained. With all the difficult and 
slow-growing plants of the hard-wooded section, all the 
pruning must be done in this gradual way in the young 
wood as the plant progresses. 

Some plants, like pelargoniums, can only be kept hand- 
somely formed and well furnished by cutting them down 
severely every season, after the blooming is over. The 
plants should be prepared for this by keeping them rather 
dry at the root, and after cutting they must stand with 
little or no water till the stems heal over, and produce 
young shoots, or "break," as it is technically termed. 
The appearance of a specimen pelargonium properly pruned 
is shown in fig. 76, in which a shows a young plant, the 
head of which has been taken off to form a cutting, and 
whose buds are ready to break into young shoots. Three 
shoots will be produced, and these, after growing from 4 to 
6 inches in length, should be stopped by pinching out the 
point, this giving rise to lateral shoots. These will blossom 
in due course, and, after being ripened thoroughly by full 
exposure to the sun, should be cut back as shown at b. 
This is the proper foundation for a good specimen, and 
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illustrates how all such subjects should be pruned to keep 
them stocky and presentable in form. 

Root Pruning is most commonly practised in fruit tree 
cultivation. It is often resorted to as a means of restor- 
ing fertility in plants which have become over rank and 
sterile in growth. The effect of it, or of transplanting, is 
to reduce the supply of crude sap to the branches, and con- 
sequently to cause a check iu their development. In root- 
pruning all roots that have struck downwards into a cold 
uncongenial subsoil must be pruned off if they cannot be 
turned iu a lateral direction, and ail the lateral ones that 





Fig. 76. 

have become coarse and fibreless must also be shortened 
back by means of a clean cut with a sharp knife, while 
some hard rubbly material may if necessary be put under 
the tree before it is again planted, all its roots being laid 
out laterally, radiating as equally as possible from the 
centre. The operation is best performed early in autumn, 
and may be safely resorted to in the case of fruit trees 
of moderate age, and even of old trees if due care be exer- 
cised. In transplanting trees all the roots which may have 
become bruised or broken in the process of lifting should 
be cut clean away behind the broken part, as they then more 
readily strike out new roots from the cut parts. In all 
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these cases the cut should be a clean sloping one, and made 
in an upward and outward direction. 

The root-pruning of pot-plants is necessary in the case of 
many soft-wooded subjects which are grown on year after 
year — pelargoniums and fuchsias, for example. After the 
close pruning of the branches to which they are annually 
subjected, and when the young shoots have shot forth an 
inch or two in length, they are turned out of their pots 
and have the old soil shaken away from their roots, the 
longest of which, to the extent of about. half the existing 
quantity, are then cut clean away, and the plants repotted 
into small pots. This permits the growing plant to be fed 
with rich fresh soil, without having been necessarily trans- 
ferred to pots of unwieldy size by the time the flowering 
stage is reached. 

Ringing. — One of the expedients for inducing a state of 
f ruitf ulness in trees, is the ringing of the branches or stem, 
that is, removing a narrow annular portion of the bark, by 
which means, it is said, the trees are not only rendered 
productive, but the quality of the fruit is at the same time 
improved. The advantage depends on the obstruction 
given to the descent of the sap. The ring should be cut 
out in spring, and be of such a width that the bark may 
remain separated for the season. A tight ligature of twine 
or wire answers the same end. The advantages of the 
operation may perhaps be gained by judicious root pruning, 
and it is not at all adapted for the various stone fruits. 

Training. — What is called training is the guiding of 
the branches of a tree or plant in certain positions which 
they would not naturally assume, the object being partly to 
secure their full exposure to light, and partly to regulate 
the flow and distribution of the sap. To secure the for- 
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mer object, the branches must be so fixed as to shade each 
other as little as possible ; and to realize the second, the 
branches must have given to them an upward or down- 
ward direction, as they may require to be encouraged or 
repressed. Something of the same vegetative vigour 
which is given to a plant or tree by hard pruning is 
afforded by training in an upward direction so as to pro- 
mote the flow of the sap; while the repression effected 
by summer pruning is supplemented by downward train- 
ing, which acts as a check. One main object is the pre- 
servation of equilibrium in the growth of the several parts 
of the tree; and for this various minor details deserve 
attention. Thus a shoot will grow more vigorously whilst 
waving in the air than when nailed close to the wall ; conse- 
quently a weak shoot should be left free, whilst its stronger 
antagonist should be restrained; and a luxuriant shoot may 
be retarded for some time by having its tender extremity 
pinched off to allow a weaker shoot to overtake it. 

Mr Robert Thompson, who is to be regarded as an 
authority, says (Gardener's Assistant, 340) : — 

" A fair exposure to light is one of the principal objects to be 
borne in mind in training ; but the branches may be well regulated 
as regards exposure to light, without being equally so with respect 
to the flow of sap. For instance, they may be disposed like the 
radii of a circle touching the circumference at equal distances (fig. 
77, aa, bb cc, «), We shall, however, suppose that the central 
vertical shoot v has been cut back nearly to its base in order to fur- 
nish from buds there situated the rudiments of other branches. The 
sap flows with much greater force into the upright or nearly up- 
right branches than it does into those having a horizontal position ; 
therefore branches radiating at equal distances, like those in the 
figure, would soon become very unequal in point of vigour ; cc would 
of course be strong, aa comparatively weak, whilst bb would main- 
tain a somewhat intermediate condition. If, instead of training 
the shoots cc in a straight direction, we depress them at dd and 
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bend them in the growing season as indicated by the curved line 
towards bb, we shall greatly check their over-luxuriance. On the 
other hand, by elevating the horizontal shoots at ee, and training 
them in the direction of the dotted line towards bb, those shoots will 
be thereby greatly invigorated. In short, by curving the upper 
branches downwards and the lower ones upwards, the flow of sap 
is checked in the former and promoted in the latter ; and the con- 
sequence is that cut and cc are equ* 1 to the medium bb and to each 
other." 




Fig. 77. — Diagram illastrating Branch Distribution. 

By these and other expedients, and by the prudent use 
of the knife, fruit trees may be readily trained into the 
forms indicated below, which are amongst the best out of 
the many which have been devised. 

The training of standard and bush trees in the open 
ground has been already referred to under the section 
Pruning. When the growth of pyramids is completed, 
the outline is something like that of fig. 78, and very 
pretty trees are thus formed. It is better, however, 
especially if the tendency to bear fruit is rather slack, to 
adopt what the French call en quenouille training (fig. 79), 
which consists in tying or weighting the tips of the branches 
so as to give them all a downward curve. Pear trees 
worked on the quince stock, and trained en quenouille, 
are generally very fertile. 
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Wall trees, it most be evident, are placed in a very un- 
natural and constrained position, and would in fact soon 




be reduced to a state of utter confusion, if allowed to grow 
unrestricted ; hence the following modes of training have 
been adopted. 




Horizontal Training (fig. 80} has long been a favourite 



GARDEN OPERATIONS. 



167 



form in England. There is one principal ascending stem, 
from which the branches depart at right angles, at intervals 
of about a foot Horizontal training is best adapted to 
the apple and the pear ; and for the more twiggy growing 
slender varieties, the forms shown in fig. 81 have been 
recommended. In these the horizontal branches are placed 
wider, 18 to 20 inches apart, and the smaller shoots are 
trained between them, either on both sides, bs at a, or 
i from the lower side, as at b. The latter is an 




Fia. SI. — Forma of Horizontal Training. 



excellent method of reclaiming neglected trees. Every 
alternate branch should be taken away, and the spurs cut 
off, after which the young shoots are trained in, and soon 
produce good fruit 

In Fan Training (fig. 82) there is no leading stem, but the 
branches spring from the base and are arranged somewhat 
like the spokes of a fan. This mode of training is com- 
monly adopted for the peach, nectarine apricot, and Morello 
cherry, to which it is best adapted. Though sometimes 
adopted, it is not so well suited as the horizontal form for 
apples and pears, because, when the branches reach the 
top of the wall, where they must be cut short, a tite de 
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mule, or hedge of young shoots, is inevitable. A modifica- 
tion of the fan shape (fig. 83) is sometimes adopted for 




Fig. 62. — Fan Training, 

stone fruits, such as the apricot. In this the object is h 
i number of mother brandies, and on these t 




FlG. 83. — Modified Fan Training. 

form a series of subordinate members, chiefly composed 
of bearing wood. The mother branches or limbs should 
not be numerous, but well-marked, equal in strength, and 
regularly disposed. The side branches should be pretty 
abundant, short, and not so vigorous as to rival the lead- 
ing members. 



GARDEN OPERATIONS. 
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The Half-fan mode of training, which is intermediate 
between horizontal and fan training, is most nearly allied 
to the former, but the branches leave the stem at an acute 
angle, a disposition supposed to favour the more equal 
distribution of the sap. Sometimes, as in fig. 84, two 
vertical stems are adopted, but there is no particular ad- 
vantage in this, and a single-stemmed tree is more man- 
ageable. The half-fan form is well adapted for such fruits 
as the plum and the cherry; and, indeed, for fruits of 
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Fro. 8i.— Half-Fan Training. 
vigorous habit, it seems to combine the advantages of both 
the foregoing. 

Trees must be fixed to the walls and buildings against 
which they are trained by means of nails and shreds, or in 
cases where it is desired to preserve the wall surface intact, 
by permanent nails or studs driven in in regular order. 
Sometimes the walls are furnished with galvanized wires, 
but this has been objected to as causing cankering of the 
shoots, for which, however, painting is recommended as a 
remedy, and which is also avoided, it is said, by crossing 
the tying material between the wire and the wood, and so 
preventing them from coming in contact. If they are 
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adopted, the wires should be close to the wall to prevent 
a cold draught between it and the tree. Care should be 
taken that the ties or fastenings do not eventually cut 
into the bark as the branches swell with increased age. 
When shreds and nails are used, cast wall nails and 
" medicated shreds" are the best; the nails should be 
of small size for the young shoots. 

For tying plants to trellises and stakes nothing is better 
than soft tarred string. Osier ties are sometimes used for 
espaliers. The training in of summer shoots on wall-trees 
is often done by means of slender twigs ; indeed the prim- 
ings of the trees themselves, stripped of their leaves, often 
serve the purpose very well ; the two ends are tucked 
under the adjacent fixed shoots, and embrace the young 
shoots to be fastened in, which are thus held close to the 
walL Crooked shoots should be straightened at the prin- 
cipal or winter training ; this is done by pulling the convex 
side towards the straight line desired by means of the tie 
or shred, the next above and below being set so as to pull 
in the opposite direction. 

In training greenhouse plants the young branches should 
be drawn outwards by means of ties fastened to a string or 
wire under the pot-rim; the centre then fills up, and 
slender stakes are used as required; but the fewer these 
are in number the better. Climbers are trained from 
the bottom around or across trellises, of which the cylin- 
drical or the balloon-shaped, or sometimes the flat oval or 
circular, are the best forms. The size should be adapted 
to the habit of the plant, which should cover the whole 
by the time flowers are produced. Bast fibre and raphia 
fibre are to be preferred for light subjects of this character, 
as they can be split to any degree of fineness; but the 
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latter is not durable enough or strong enough for coarse- 
growing border flowers. Very durable trellises for green- 
house climbers are made of slender round iron rods for 
standards, having a series of books ou the inner edge, 
into which rings of similar meta! are dropped ; the rings 
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Fid. 85. — Clematis trained on Balloon-shaped Trellis. 

may be graduated ho as to form a broad open top, or may 
be all of the same size, when the trellis will assume the 
cylindrical form. Fig. 85 shows a pot specimen of clematis 
trained over a balloon-shaped trellis. 
The training of bedding plants over the surface of the 
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soil is done by small pegs of birch wood or bracken, by 
loops of wire, or sometimes by loops of bast having the 
ends fixed in the soil by the aid of the dibble. The 
object is to fill up the blank space as quickly and as evenly 
as possible. 

Forcing. — This is the accelerating, by special treatment, 
of the growth of certain plants, which are required to 
be had in leaf, in flower, or in fruit before their natural 
season, — as, for instance, the leaves of mint at Eastertide 
or the leafstalks of sea-kale and rhubarb at Christmas, 
the flowers of summer in the depth of winter, or some of 
the choicest fruits perfected so much before their normal 
period as to complete, with the retarded crops of winter, 
the circle of the seasons. 

In the management of artificial heat for this purpose, a 
considerable degree of caution is required. The first stages 
of forcing should, of course, be very gentle, so that the whole 
growth of the plants may advance in harmony. A very 
hot atmosphere would unduly force the tops, while the 
roots remained partially or wholly inactive ; and a strong 
bottom heat, if it did not cause injury by its excess, would 
probably result in abortive growth. 

Any sudden decrease of warmth would be very prejudi- 
cial to the progress of vegetation through the successive 
stages of foliation, inflorescence, and fructification. But it 
is not necessary that one unvarying range of temperature 
should be kept up at whatever pains or risk. Indeed, in 
very severe weather it is found better to drop a little from 
the maximum temperature by fire heat, and the loss so 
occasioned may be made good by a little extra heat applied 
when the weather is more genial. Night temperatures also 
should always be allowed to drop somewhat, the heat being 
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in ere is ed again in the morning. In other words, the arti- 
ficial temperature should increase by day and decrease by 
night, should rise in summer and fall in winter, should, in 
short, imitate as nearly as possible the varying influence 
of the sun. 

For the growth of flowers generally, and for that of all 
fruits, every ray of light to be obtained in the dull winter 
season is required, and therefore every possible care should 
be taken to keep the glass clean. A moist genial atmosphere 
too is essential, a point requiring unremitting attention 
on account of the necessity of keeping up strong fires. 
With moisture as with heat, the cultivator must hold his 
hand somewhat in very severe or very dull weather ; but 
while heat must not drop so as to chill the progressing 
vegetation, so neither must the lack of moisture parch the 
plants so much as to check their growth. 

There are some few subjects which when forced do not 
require a light house. Thus amongst flowers the white 
blossoms of the lilac, so much prized during winter, are 
produced by forcing the plant in darkness. Rhubarb and 
sea-kale among esculents both need to be forced in dark- 
ness to keep them crisp and tender, and mushrooms also 
are always grown in dark structures. In fact, a roomy 
mushroom house is one of the most convenient of all places 
for forcing the vegetables just referred to. The lilac 
would be better placed in a dark shed heated to about 
60°, in which some dung and leaves ceuld be allowed to lie 
and ferment, giving off both a genial heat and moisture. 

One of the most important preliminaries to successful 
forcing is the securing to the plants a previous state of rest. 
The thorough ripening of the preceding season's wood in 
fruit trees and flowering plants, and of the crown in peren- 
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nial herbs like strawberries, and the cessation of all active 
growth before the time they are to start into new growth, 
are of paramount importance* The ripening process must 
be brought about by free exposure to light, and by the 
application of a little extra heat with dryness, if the season 
should be unfavourable ; and both roots and tops must 
submit to a limitation of their water supply. When the 
ripening is perfected, the resting process must be aided 
by keeping the temperature in which they await the 
forcing process as low as each particular subject can bear. 




CHAPTER VI. 

Flowers. 

WHENEVER there is a flower garden of 
considerable magnitude, and in a separate 
situation, it should be constructed on prin- 
ciples of its own. The great object must 
be to exhibit to advantage the graceful 
forms and glorious hues of flowering plants 
and shrubs. Two varieties of flower gardens 
have chiefly prevailed in Britain. In one the ground is 
turf, out of which flower-beds, of varied patterns, are cut; 
in the other the flower-beds are separated by gravel walks, 
without the introduction of grass. When the flower garden 
i9 to be seen from the windows, or any other elevated 
point of view, the former is to be preferred ; but where the 
surface is irregular, and the situation more remote, and 
especially where the beauty of flowers is mainly looked to, 
the choice should probably fall on the latter. 

The situation of the flower garden must be influenced by 
the nature of the lawns, and of the site of the mansion to 
which it is attached. Generally speaking, it should not 
be at any great distance from the house ; and in places 
where there is no distant view of importance, it may be 
constructed under the windows. On the other hand, when 
the park is spacious, and the prospects extensive and 
picturesque, it is perhaps better that the flower garden 
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should be at a little distance from and out of sight of the 
house, but easy of access in any sort of weather. In most 
cases, even when it is in the vicinity of the mansion, the 
flower garden should for security against ground game and 
other intruders be . encircled with some sort of fence. In 
detached localities the fences may be made sufficiently strong 
to prevent the intrusion of every species of vagrant ; since 
it is not difficult to mask them with shrubs and trees. The 
style of the mansion should determine that of the flower 
garden, and also its position. The flower garden attached 
to an elaborate mansion, should, for the most part, occupy 
the lawn on the south, the east, or the west front; and the 
carriage-entrance, where possible, should be on the north 
front, the park extending nearly or quite up to the front 
door. This arrangement must, however, sometimes be de- 
parted from in consequence of the difficulties of providing 
a proper approach to the entrance-door, and must also be 
regulated by the position of the principal rooms, which 
should if possible command a view of the flower garden. 

When the garden is upon a large scale, and especially 
where a natural inclination in the ground exists, or can be 
formed artificially, terraces and parapet walls should be 
introduced, with flights of steps, and embellishments in 
connexion with them, such as fountains, statuary, sculpture, 
&c Grass terraces alone have a mean appearance in such 
a position. The parapet wails afford excellent accommoda- 
tion for half-hardy and beautiful flowering plants. 

With regard to flower-plots, when the figures are separated 
by turf, it is necessary that the little lawns or glades should 
have a certain degree of breadth, as nothing has a worse 
effect than overcrowding. A multitude of little figures 
should also be avoided, as they produce the disagreeable 
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effect well named by Gilpin " spottiness." In this sort of 
flower garden it is desirable that a gravel walk should skirt 
at least one side of the principal figures, for in the humid 
climate of Britain the grass would otherwise render them 
inaccessible with comfort during a great part of the year. 
In those gardens where turf is wholly or partly excluded, 
the compartments should be of a larger and more massive 
character. Narrow borders, bounded by parallel straight 
lines and concentric curves, should be avoided. The 
centres of the figures should be filled with tall-growing 
shrubs, and even with an occasional low evergreen tree, 
such as a yew or a holly. 

The walks, arranged in long easy curves, should com- 
municate here and there with one another. A dial, a few 
seats, or an arbour, with an urn or two or a vase, may 
often be introduced with good effect 

The flower garden may include several different compart- 
ments. Thus, there is the " Eock Garden, 19 which should 
consist of variously grouped masses of stone, those figured 
by water-wearing, or containing petrifactions or impres- 
sions, or showing something of natural stratification, being 
generally preferred. In the cavities between the stones, 
filled with earth, alpine or trailing plants are inserted, and 
also some of the choicest flowers. In proper situations, a 
small pool of water may be introduced for the culture of 
aquatic plants. In a suitable position one of the walks 
may be arched over with wire-work, and covered with 
ornamental climbing shrubs, to form a delightful promenade 
in the glowing days of summer. A separate compartment 
laid out on some regular plan is often set apart for roses, 
under the name of the " Rosery." A moist or rather a 
shady border, or a section of the pleasure ground supplied 

M 
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with bog earth, may be devoted to what is called the 
"American Garden," which, as it includes the gorgeous 
rhododendrons and azaleas, forms one of the grandest 
features of the establishment during the early summer, 
while if properly selected the plants are effective as a 
garden of evergreens at all seasons. The number of 
variegated and various-coloured hardy shrubs is now so 
great that a most pleasant plot for a " Winter Garden " 
may be arranged with plants of this class, with which may 
be associated hardy subjects which flower during that 
season or very early spring, as the Christmas rose, and 
amongst bulbs the crocus and snowdrop. Later on, the 
" Spring Garden" department is a scene of great attraction ; 
and some of the gardens of this character, as those of 
Cliveden and Belvoir, are among the most fascinating 
examples of horticultural art. 

Lawns. — In the formation of lawns the ground must 
be regularly broken up so that it may settle down 
evenly, any deep excava- 
tions that may have to be 
filled in being very care- 
fully rammed down to pre- 
vent subsequent settlement. 
The ground must also be 
thoroughly cleared of the 
roots of all coarse perennial 
weeds, and be worked to 
a fine tilth ready for turfing 
or sowing. The more ex- Fig. 86. — Turf-Beater, 

peditious method is of course to lay down turf, which 
should be free from weeds, and is cut usually in strips of 
1 foot wide, 3 feet long, and about an inch in thickness. 
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This must be laid very evenly and compactly, and should 
then be beaten down firmly with the implement called a 
turf -beater (fig. 86). When there is a large space to cover, 
it is much the cheaper plan to sow the lawn with grass- 
seeds, and equally effective, though the sward takes longer 
to thicken. It is of the utmost importance that a good 
selection of grasses be made, and that pure seeds should 
be obtained. The following sorts can be recommended, 
the quantities given being those for sowing an acre of 
ground : — 

Cynosurus cristatus — Crested Dog's-tail 6 lb 

Festuca duriuscula — Hard Fescue 3 lb 

Festnca ovina — Sheep's Fescue 3 lb 

Lolium pereune tenue 18 lb 

Poa nemoralis sempervirens — Evergreen Meadow-grass.... 3 lb 

Poa'trivialis — Trivial Meadow-grass 3 lb 

Trisetum flavescens — Yellow Oat-grass 2 lb 

Trifolium repens — Dutch Clover 6 lb 

The seeds should be thoroughly mixed, and very evenly 
sown, after which the surface should be raked over to bury 
them, and then rolled down while dry so as to finish it off 
smooth and level When thus sown, lawns require to be 
promptly weeded. During the growing season established 
lawns should be mown at least once a week. They should 
be occasionally rolled, and towards autumn they require 
frequent sweepings to remove worm-casts. 

Hardy Annuals. 

Annual plants are those which grow up from seed, flower, ripen 
seed, and die in the course of one season — one year. They are 
useful in the mixed garden, for though in some cases they are 
of short duration, many of them are possessed of much beauty 
of hue and elegance of form. Annuals may be divided into three 
classes : — the hardy, which are sown at once in the ground they 
are to occupy ; the half -hardy, which succeed best when aided at 
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first by a slight hot bed, and then transplanted into the open air; 
and the tender, which are kept in pots, and treated as greenhouse 
or stove plants, to which departments they properly belong. Some 
of the more popular annuals, hardy and half-hardy, have been very 
much varied as regards habit and the colour of the flowers, and 
purchases may be made in the seed shops of such things as China 
asters, stocks, Chinese and Indian pinks, larkspurs, phloxes, and 
others, amongst which some of the most beautiful of the summer 
flowers may be found. 

The hardy annuals may be sown in the open ground during the 
latter part of March or beginning of April, as the season may 
determine, for the weather should be dry and open, and the soil in 
a free-working condition before sowing is attempted. In favourable 
situations and seasons some of the very hardiest, as Silene pendula, 
Saponaria, Nemophila, Gilia, &c, may be sown in September or 
October, and transplanted to the beds or borders for very early spring 
flowering. Those sown in spring begin to flower about June. The 
patches, if left to flower where they are sown, should be thinned 
out while young, to give them space for proper development. It is 
from having ample room that pricked out transplanted seedlings 
often make the finest plants. The soil should be rich and light. 

The half-hardy series are best sown in pots or pans under glass 
in mild heat, in order to accelerate germination. Those of them 
which are in danger of becoming leggy should be speedily removed 
to a cooler frame and placed near the glass, the young plants being 
pricked off into fresh soil, in other pots or pans or boxes, as may 
seem best in each case. All the plants must be hardened off gradu- 
ally during the month of April, and may generally be planted out 
some time in May, earlier or later according to the season. 

The class of tender annuals, being chiefly grown for greenhouse 
decoration, should be treated much the same as soft- wooded plants, 
being sown in spring, and grown on rapidly in brisk heat, near the 
glass, and finally hardened off to stand in the greenhouse when in 
flower. 

We add a select list of some of the more distinct annuals desir- 
able for general cultivation as decorative plants, and shall then 
mention a few of the most popular kinds separately : — 

Acroclinium roseum : half-hardy, 1 ft., rose-pink or white ; everlasting. 
Agrostis pulchella : hardy, 6 in.; a most graceful grass for bouquets. 
Amberboa moschata atropurpurea (Sweet Sultan) : hardy, 1$ ft., purple ; 
musk-scented. 
Bartonia aurea : hardy, 2 ft., golden yellow ; showy and free. 
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Braehycnme Iberldlfolia (fig. 8)1: half-hsrdy, 1 ft., blue or white with dsr 
diat. This la also oiled the Swan-river Daisy. 
Calendula officinalis Meteor : bard}', 1 ft., orange ilriped with yellow. 
Calllopsis Mcolor (ilnctoria) : hardy, 2 to 3 ft., yellow and chestnut-browi 
Calliopais Drummondll : hardy, 1 to 2 ft., golden yellow with red disk. 
Campanula Loreyl : hardy, 11 ft., purplish-lilac or white ; bell-shaped. 
Centaurea Cyanua : hardy, 8 ft., bine, purple, pink, or white ; ihowy. 
Clarkia pulchella ; hardy, II ft., rosy-purple ; some varieties very handsom 
Collioafa bicolor : hardy, 11 ft., white and purple ; pretty. 
CoUlnala vema : hardy, 1 ft., white u " 
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Convolvulus tricolor atroviolaceua : hardy, 1 ft, white, bins, and yellow. 
Thia la the Convolvulus minor of gardens. 

Erysimum Peroffakjannm : hardy, 2 ft., deep orange; in erect racemes. 

Eachicholtrla calllomlca : hardy, lj ft., yellow with saffron eye. 

Escliaclioltzia orooaa flore-pleno : hardy, 11 ft., orange yellow ; double 

Eutoca viaclda : hardy, 2 ft., bright blue with white hairy centre. 

Galllardla Drummondll (plcta): half-hardy, 11 ft., crimson, yellow margin. 

Cilia achlUenfolia : hardy, 2 ft., deep blue ; in large globose heads. 

(Jodetla Mndleyuut : hardy, 2 to 3 ft. , rose-purple, with crhnaon ipota. 

Godetia Whitnoyi : hardy, 1 ft., rosy-red, with crimson spots. The variety 
Lady Albemarle Is wholly crimson, and very handsome. 

flypsophila elegaui: hardy, l(ft., palerose; branched, very graceful. 
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HelJnnthus eucumerliollus : hardy, 3 to 4 ft, golden yellow, block disk : 
branching, free, and bold without coarseness. 

Helichrysuni bracteatum (fig. 88) ; hall-hardy, 2 ft. ; the Incurved crimson, 
rose, and other forms very handsome. 
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Hibiscus Trlonum (afrlcanns) : hardy, 1J ft., cream colour, black cet 

Iberia umbellata (Candytuft) : hardy, 1 ft, whits, rose, purple, cr 

Some new dwarf white and flesh-coloured varieties are very handsome 

Kaulfussla amelloide) : hardy, 1 ft,, blue or roao ; the var. kerme; 

KOidga marl tuna (Sweet Alyaaum); hardy, lft, white; fragrant, coi 
La.VB.tera trlmestrls : hardy, 8ft., pale rose showy malvaceous flowei 
Leptoalphon densiflorm : hardy In light soil, 1 ft., purplish or rosy-: 
Leptoalphon rosens I hardy in light noil, 6 In., delicate rose ; tine In i 
Llnarla bipartite aplendlds : hardy, 1 ft., deep purple. 
Linum grandrnorum (fig. 8S) : hardy, 1 ft., splendid crimson ; Tar. I 
has pink flowers. 
Luplnns luteua : hardy t ft., bright yellow, fragrant 
Luplnns rau taliflli CruckahankBll : hardy, 4 ft., blue and yellow; chan 
Luplnns nanus ; hardy, 1 ft., bluish-purple ; abundant flowering. 
Malcolmla marltimi (Virginian Stock) : hardy, 8 In., lilac, rose, or i 
Metope trinda : hardy, S ft., rich glossy purplish-crimson ; showy. 
ILMthlols gneca (Wallflower-lvd. Stock) : hardy, 1 It, various as In 



Mesembryanthemum tricolor : hall-hardy, 3 in., pink and crimson, with 
dark centra. 

Mfmulus cuprens ; half-hardy, 8 in., coppery red, varying considerably. 

Mlmdlua luteua tlgrlnus : bail-hardy, 1 ft, yellow spotted with red ; var. 
duplex him hoie-in-hooe flowen. 

iliisbllia Jalaps : hall hardy, 3 (t„ various colours ; Bowers evening-scented. 

>emesU noribunda: hardy, 1 it., white and yellow ; pretty and compact. 

Nemophila insignia : hardy, B in., azure blue with white centre. 

Xemophlla ruaculata : hardy, fl In., white with violet spots at the edge. 

Xlgella biapanlca ; bardy, 1 j ft, pale blue, white, or dark purple. 

(Enothera odorata : hardy, 2 to 3 ft, yellow ; fragrant 

Imtphalodes llnifolia (Venna's Navelwort) i hardy, 1 ft., white. 

Fapaver Klueas Bore-pleno i hardy, 2 ft, scarlet and other colour* ; showy. 
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1'apavcr somniferom flora-pleno : hardy, 3 ft., i 
sometimes fringed. 

rctuula violacea hybrids : half-hardy, 1* ft, various colours ; sow in heat. 

Pharbltls tdspida i hardy, 8 ft, various ; the many-coloured twining Con- 
volvulus major. 

Platyatemon californlcun : hardy, 1 ft, sulphur yellow ; neat and distinct. 

Portulacaaplendens; half-hardy, 6 In., crimson, rose, yellow, white, Ac 
single and double ; splendid prostrate plants for sunny rockwork. 

Pyrethnun Farthenlum aureum : half-hardy, 1 ft ; grown for Its golden 
foliage, and much used for bedding. 

Reseda odorata (Mignonette) : bardy, 1 ft., greenish, but exquisitely frs- 

ly-pink or white ; larger flower- 
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Khodanthe Uanglesll : half-hardy, 1 ft, i 
SalplgloesisainnataCng. 90); half-hardy, 2 
ba. ; much varied and beautifully veined. 




Flo. 90,— Salplglonsla sinuate. 

Sanvitalia procumbons flore-plono: hall-hardy, 6 in., golden yellow; pro- 
cumbent. 

Saponarie calabrlca : hardy, atoB In-, bright roie pink or whits ; continu- 
ous blooming, compact-growing. 

Schizanthus pinnatui : hardy, 1 to 8 ft., purple-lilac, prettily blotched ; 
curiously lobed flowers. 

Schizopetalon Walked : hardy. 1 ft, white, sweetflccntcd at night ; curi- 
ously fringed petals. 

Senecio elegans : half-hardy, 1} ft, white, rose, or purple ; the various 
double forms are showy. 

flilene penduls ; hardy, 1 ft., blight rose pink ; very showy In masses ; var. 
compacts forma close dense tufts. 

Sllene Fseudo-Atoclon ; hardy, 1 ft., rose pink; free -flowering. 

apecularla Speculum : hardy, 8 In., reddish-violet; tree.fiowerlng. 

Sphenogyne ipecioaa: halt-hardy, 1 ft, orange-yellow, with black ring 
around the disk. 

Tsgetea slgnata: half-hardy, lift., golden yellow; continuous blooming, 
with elegant foliage. The French and African marigolds, favourites of 
some, are allied to this. 

Tropssolum aduncnm (Canary Creeper) ; half hardy, 10 ft., yellow, fringed; 
an elegant climber. 

Viscaria call rota : hardy, 1} ft, rosy-purple with pale centre ; pretty. 

Vlscaria oculata. cardlnalls : hardy, lj ft., rosy-crimson ; very brilliant. 

Waitrfa aurea : half-hardy, 1} ft., golden yellow ; a showy everlasting. 

Xcranthemum annuum florc-plcno ; hardy, 2ft., lilac-purple; floriferous. 
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The following annuals are entitled to separate notice : — 
The China Alter (Celliatephus chinensis). The groups of aster* 
are very numerous ; but some of the best tor ornamental gardening 
are the chrysanthemum .flowered (fig. 91) the pajony- flowered, the 
crown or cockade, and the globe-qnilled, of each of which there are 
from aix to a dozen distinct colours. What are called crown asters 
have a white centre and dark crimson or purple circumference, and 
are very beautiful. The colours range from white and bluBtt through 
pink and rose to crimson, and from lilac throngn blue to purple, in 
various shades. These should be sown early in April in pans, in 
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a gentle heat, the young plants being quickly transferred to a cool 
pit, and there pricked out in rich soil as soou as large enough, and 
eventually planted out in the garden in May or June, in soil which 
haa been well worked and copionsly manured, where they grow from 
8 to 13 inches high, and flower in great beauty towards the end of 
summer. They also make very handsome pot plants for the con- 
servatory. 

The Stock (Matthiola annua). These also are much varied 
both in respect to habit and colour, and of some of tbe forms as 
many as two dozen colours are cultivated, some of which are very 
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beautiful. The Ten-week and the large-flowered German are both 
handsome strains. The fragrance of these flowers renders them 
universal favourites. They should be treated much the same as 
asters for autumn-blooming plants, but for early blooming require 
to be sown about August, and wintered in pots in a cold frame, for 
which purpose the Intermediate Stock is the best adapted. They 
grow from 1 to 2 feet high, according to the variety. 

The Snapdragon (Antirrhinum majus), which grows about 2 
feet high, should be sown in February in a warm pit ; prick off in 
pots, and subsequently into boxes, drawing off into a cool frame 
when established, and planting out in May or June. They are not 
true annuals, but may be treated as such. 

The Chinese br Indian Pink (Dianthus chinensis, and its 
varieties Heddewigii and laciniatus) and several allied forms, which 
grow from 6 inches to a foot high, are very richly coloured, and 
highly varied in marking. Sow in pits in gentle heat, in March, 
transferring them quickly after germination to a cool pit, that they 
may not get drawn or leggy ; they may be planted out in May. 
They will also flower later on in favourable seasons, if sown out- 
doors early in April 

The Larkspur affords two distinct types, the Rocket Lark- 
spur (Delphinium Ajacis), which varies from a foot to a foot and a 
half, and the branching Larkspur (D. Consolida), growing 8 feet 
high, of each of which there are various colours, double and single. 
The candelabrum form of the latter is very handsome. Sow in 
March in the open border where they are to flower. 

The Phlox Drummondii, a spreading plant about a foot high, 
of which there are now many varieties of colour, is one of the most 
beautiful of all annuals, and very prolific of blossom. Sow in the 
places where it is to flower, in April, in good firm soiL 

The Sweet Pea (Lathyrus odoratus) is indispensable in every 
garden, especially Painted Lady (white and rose) and the improved 
forms called Invincible Scarlet and Invincible Black. Sow in rows 
or patches in February, and again in March, in good rich soil. 
The plants grow 3 to 4 feet high, and require stakes to support the 
stems. 

The Nasturtium (Tropaeolum majus), in its dwarf form known 
as Tom Thumb (T. m. nanum), is an excellent bedding or border 
flower, growing about a foot high, each plant forming a dense patch 
full of flowers, and blooming on for a considerable period if kept 
growing. The scarlet, the yellow, and the rose-coloured are very 
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attractive. Sow in April in the bads or borders ; and again in May 



The Zinnia degana, of whieh both single and double forms 
ire cultivated, grows about 2 feet high, and produces flowers of 
various colours, the double ones (fig. 82) being about tha size of 




Fro. S3.— Zinnia eleeans 11. pleno. 

asters, and very handsome. The colours include white, yellow, 
orange, scarlet, crimson, and purple. It is half-hardy, and should 
be sown and treated much the same as the aster. 

Hardy Biesnuls. 

Biennials live as half-developed plants throughout one winter. 
They require to be sown in the summer months, about June or July, 
in order to get established before winter ; they should be pricked 
out as soon as Urge enough, and should have ample space so as to 
become hardy and stocky. They should be planted in good soil, 
but not of too stimulating a character. Those that are perfectly 
hardy are best planted where they are to flower in good time during 
nutumn. This transplanting acts as a kind of check, which is 
rather beneficial than otherwise. Of those that are liable to suffer 
injury in winter, as the Brompton and Queen StockB, a portion 
should be potted and wintered in cold frames ventilated as freely 
as the weather will permit 

The number of biennials is not large, but a few very desirable 
garden plants, each as the following, occur amongst them : — 
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AgrostemmacoronariafRose Campion) : hardy, 1) ft., bright rosa-pnrp'e or 
rose and white. 

BetaClcla varlegata: hardy, 2 ft., beautifully coloured leaves and midribs, 
crimson, golden, Sx. 

Campanula Medium (Canterbury Bell) i Lardy, 3 Ft., bine, white, rose, 4c. 
The double-flowered varletlci of various colours are very handsome. 

Campanula Medium calycanthema : baxdy, 2 It., blue or white ; hoae-ln-hote 
flowered. 

Catanancho cosrnlea : hardy, 1 to 3 ft., blue or white 

Calsla cretica : hardy, 4 to G ft., yellow, with two dark sputa near centre ; In 

Bianthns barbatua, fig. 93 (Sweet William) : hardy, 1 to 1) ft, crimson, 
purple, white, or parti-ci ' 




Ifia. 93.— Diauiuua barbatua. 

DIanthus chlnenals (Indian Pink): half hardy, 1 ft., various; these flower 
earlier 1( treated as biennials. 

Digitalis purpurea (Foiglove): hardy, 3 to 5 ft., rosy-purple or white; 
beautifully spotted In the variety called fdoxlniaeflon. 

Eehium pompoulum: hardy, 1 ft., rosy-pink. 

Hedysaram coronarium (French Honeysuckle) : hardy, 1 to 3 ft., acarlet or 
white ; fragrant. 

Heaperis tristls (Nigbt-aeent ed Socket) : hardy, S It . , dull purplish ; fragrant 
•* night. 

Lnnaria biennla (Honesty): hardy, 1 to S ft., purple ; the ellvery dissepiment 
attractive among everlastings. 

LBuothera Lamarckisna (Evening Primrose) : hardy, 6 ft, bright yellow; 

abloia atropurpurea (Sweet Scabious): hardy, 3ft., dark purple, showy; 



;., yellowlah, with purple halra on the 
The Slock. —The moat important of the biennials are trie different 
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kinds of Stocks. The Intermediate Stock (Matthiola annua inter- 
media) is one of the so-called scarlet stocks, and is very useful, when 
preserved through the winter in frames, for its dwarfness and early- 
flowering habit. It is used very extensively for furnishing jardin- 
ieres, window boxes, flower beds, &c, during the London season, for 
which purpose it is sown in July and August, while if sown in spring 
it blooms in autumn, and furnishes a useful succession cropof flowers. 
Of the East Lothian stock, which is a somewhat larger grower, there 
are some half dozen colours, those called New Crimson and Mauve 
Beauty being specially admired; these are sown in July and August 
for summer blooming, and early in spring for flowering in autumn. 

The Brompton Stock (Matthiola incana simplicicaulis) is a robust 
plant, growing 3 feet high, with a long central flower stem bearing 
very large flowers, which are crimson, purple, or white. They re- 
quire rich soil, and should be sown in June or July, being pricked 
out into nursery beds, and planted in September in the borders 
where they are to bloom. Two or three plants should be put in one 
patch, as then any surplusage of single-flowered individuals may be 
pulled away. 

The Queen or Twickenham Stock (Matthiola incana semper- 
florens) is less vigorous in habit than the Brompton, and is of more 
spreading habit, the plants growing about 2 feet high, with the lateral 
branches very much developed. There are the three usual colours, 
purple, scarlet, and white, the first-named being a special favourite. 
They require to be sown in June or July, and planted out in 
September, so as to get well established before winter, and if they 
have the advantage of good soil they will flower freely in the early 
part of the ensuing summer. Sometimes the plants acquire almost 
a woody habit, and live over the second year, but the flowers are 
not equal to those produced the first blooming season. 

Hardy Perennials. 

This term includes, not only those fibrous-rooted plants of 
herbaceous habit which spring up from the root year after year, 
but also those old-fashioned subjects known as florists' flowers, and 
the hardy bulbs. Some of the most beautiful of hardy flowering 
plants belong to this class, and their great variety, as well as the 
long period through which they, one or other of them, yield their 
flowers, are beginning again to secure them some of the consideration 
which has long been given mainly to bedding plants. 

When the length of the flowering season is considered, it will be 
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obvious that it is impossible to keep up the show of a single border 
or plot for six months together, since plants, as they are commonly 
arranged t come dropping into flower one after another ; and even 
where a certain number are in bloom at the same time, they neces- 
sarily stand apart, and so the effects of contrast, which can be per- 
ceived only among adjacent objects, are lost. To obviate this 
defect, it has been recommended that ornamental plants should bo 
formed into four or five separate suites of flowering, to be distributed 
over the garden. Not to mention the more vernal flowers, the first 
might contain the flora of May; the second that of June; the third 
that of July ; and the fourth that of August and the following 
months. These compartments should be so intermingled that no 
particular class may be entirely absent from any one quarter of the 
garden. 

Before commencing to plant, it would be well to construct tables 
or lists of the plants, specifying their respective times of flower- 
ing, colours, and altitudes. To diversify properly and mingle well 
together the reds, whites, purples, yellows, and blues, with all their 
intervening shades, requires considerable taste and powers of com- 
bination ; and ascertained failures may be rectified at the proper 
time the next season. The one great object aimed at should be to 
present an agreeable contrast ; and, as at particular seasons a mono- 
tony of tint prevails, it is useful at such times to be in possession of 
some strong glaring colours. White, for instance, should be much 
employed in July, to break the duller blues and purples which then 
preponderate. Orange, too, is very effective at this season. On the 
other hand, yellows are superabundant in autumn, and therefore reds 
and blues should then besought for. The flower-gardener should 
have a small nursery, or reserve garden, for the propagation of the 
finer plants, to be transferred into the borders as often as is required. 

As a rule, all the fibrous-rooted herbaceous plants flourish in good 
soil which has been fairly enriched with manure, that of a loamy 
character being the most suitable. Many of them also grow satis- 
factorily in a peaty soil if well worked, especially if they have a cool 
moist subsoil. Pentstemons and phloxes, amongst others, do well 
in soil of this character, but the surface must be well drained ; the 
former are rather apt to perish in winter in loamy soil, if at all close 
and heavy. The herbaceous border should be a distinct compart- 
ment, and not less than 10 feet in width, backed up by evergreens. 
Such a border will take in about four lines of plants, the tallest 
being placed at the back and the others graduated in height down 
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to the front. In the front row patches of the white arabis, the 
yellow alyssum, and the purple aubrietia, recurring at intervals 
of 5 or 6 yards on a border of considerable length, carry the eye 
forwards and give a balanced kind of finish to the whole. The same 
might be done with dianthuses or the larger narcissi in the second 
row, with peeonies, columbines, and phloxes in the third, and with 
delphiniums, aconitums, and some of the taller yellow composites as 
helianthus and rudbeckia at the back. Spring and autumn flowers, 
as well as those blooming in summer, should be regularly distributed 
throughout the border, which will then at no season be devoid of 
interest in any part. Many of the little alpines may be brought 
into the front line planted between suitable pieces of stone, or they 
may be relegated to a particular spot, and placed on an artificial 
rockery. Most of the hardy bulbs will do well enough in the border t 
care being taken not to disturb them while leafless and dormant. 

Some deep-rooting perennials do not spread much at the surface, 
and only require refreshing from time to time by top-dressings. 
Others, as the asters, spread rapidly; those possessing this habit should 
be taken up every second or third year, and, a nice patch being 
selected for replanting from the outer portions, the rest may be either 
thrown aside, or reserved for increase; the portion selected for 
replanting should be returned to its place, the ground having mean- 
while been well broken up. Some plants are apt to decay at the base, 
frequently from exposure caused by the lifting process going on 
during their growth ; these should be taken up annually in early 
autumn, the soil refreshed, and the plants returned to their places, 
care being taken to plant them sufficiently deep. 

Only a selection of some of the best of the decorative hardy per- 
ennials can be noted, before we pass on to those popular subjects ot 
this class which have been directly influenced by the hybridizer and 
improver. Many more might be added to the subjoined list : — 

Accena.—TXeat trailing plants adapted for rockwork, thriving in sandy soil. 
A. microphylla and A. rayriophylla have pretty spiny heads of flowers. 

Acantholimon.—Fretty dwarf tufted plants, with needle-shaped leaves, 
adapted for rockwork. A. glumaceum and A. venustum hear bright pink 
flowers in July and August. Light sandy loam. 

Acanthus.— Bold handsome plants, with stately spikes, 2 to 8 feet high, 
of flowers with spiny bracts. A. mollis, A. latifolins, and A. longifolius 
are broad-leaved sorts; A. spinosus and A. spinosissimus have narrower 
spiny toothed leaves. 

Achillea. — Handsome composite plants, the stronger ones of easy culture 
in common soil. A. Eupatorium and fllipendula, 3 to 4 feet, have showy 
yellow corymbose flowers; A. rosea, 2 feet, rosy-crimson; and A. Ptarmica 
flore-pleno, 2 feet, double white flowers. Others suitable for front lines 
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white flowers , and A. Clavennas, 8 inches, with til very leaves and pure while 

Actmitnm — Handsome bord or plants, the till ateios crowned by racemes oi 
showy hooded flowers. A. Camarum, S to < feet, has deep purple flow™ In 
August ; A. sineuse, 1} to 2 feet, hu large dark purple flowen In September ; 
A. variegatuni, 3 feet, haa the flowen white edged with blue ; A. autumnale, 
3 feet, has pale blue flowen, and A. japonicum, 2j feet, deep blue flowen, 
both produced In September and October. 

AdenopAora.— Bell-shaped flowers. A. stjloaa, 2 feet, pale blue, elegant ; 
A. denticulate, 1( feet, dark blue; and In A. liulfolla, 1} feet, pale blue, 
sweet-scented — all blooming during summer. Tight soil. 

Admin.—*, vernal!), 1 foot, haa large bright ytllow stellate flowen In 
April. Deep light toll. 

Ajuga STee-growing, dwarf, and showy. A. reptans, 8 inches, has 




no. W,_ Amaryllis Belladonna. 

creeping runners, which A. genevensls has not ; both bear handsome spikes 
of blue labiate flower*. Ordinary soil. 

Allium— Hardy bulbs of the garlic family, some Bpecles of which are 
ornamental ; the Inflorescence is umbellate. In A. aiuremn, 1 to 1 feet, the 
flowen are deep-blue ; in A. Uoly, 1 foot, golden yellow; in A. neapoll- 
tanum, l, feet, while, very handsome; In A. triquetrum, 8 Inches, white 
with green central stripes ; In A. pedemontanom, S Inches, reddish-violet, 
very beautiful, the umbels nodding. 

Alstfonwrio.— Beautiful plants with fleshy tuberous roots, which are the 
better if not often disturbed. A. aurantlaca, 2 to s feet, orange streaked with 
red, in July and August ; A. chilensis, a to 3 feet, blood-red, streaked with 
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yellow, affording many varieties. Deep sandy loam or peat. Should be 
planted at least or S Inches deep. 

Alytwm.— Showy rockwork or front row border plants of easy coltura 
in any light soil ; the plants should be frequently renewed from cutting!. 
A. aaiatlle, with greyish leaves, and deep yellow flowers, produced in April 
and May, and the dwarier A. montanmu, are useful. 

AmaryUi*.— Noble half-hardy bulbs, for planting near the front wall of a 
hot-house or greenhouse ; the soil must be deep, rich, and well-drained. A. 
Belladonna (fig. M), the Belladonna Lily, 8 feet, has large funnel-shaped 
Bowers In September, of a delicate rose colour. The variety A. blanda 
has paler Bowers, almost white. 

Aiichuin. — Pretty boraginaceons herbs, easily grown. A. itallca, 3 to 1 
feet, has blue star-like flowers. A. sempervlrent, lj feet, rich blue. Is well 
suited for rough borders. 

.iln<Irosn«.— Pretty dwarf rock plants, requiring rather careful manage- 
ment and a gritty SOIL A. Vitallana, yellow; A. Wulfeniana, purplish, 
orimson ; A. vtllosa, white or pale rose ; A. lactea, white with yellow eye ; 
A. lanuginosa, delicate rose ; and A. ChamSDjasme, delicate rose, are some of 
the beat. 

Antennaria.— Cbmpositeplants, withevertastlngflowers. A. margaritaeea, 
1 J to 2 feet, has white woolly stems aud leaves, and white Dower-heads. 




Pia. B5._Aqullegia cbrysantha. 
Antherimm.— Charming border Bowers. A, Llllastrnm, St Bruno's Lily, 
H feet, bean pretty white sweet-scented Bowers In May. A. Hooker! (Chryso- 
bactron), 2 feet, with long racemes of bright golden yellow flowers, requires 

AquUegia— The Columbine family, consisting of beautiful border flowers 
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in great variety, ranging from 1 to 2 or 3 feet in height. Besides the common 
purple A. vulgaris with its numerous varieties, double and single, there are 
of choice sorts A. alpina and A. pyrenaica, blue ; A. glandulosa, A. jucunda, 
and A. coerulea, blue and white ; A. leptoceras, blue and yellow ; A. 
canadensis, A. Skinneri, and A. truncata (californica), scarlet and yellow ; 
A. chrysantha (fig. 95), yellow; and A. fragrans, white or flesh-colour, very 
fragrant. Light rich garden soil. 

Arabi8.-Dwa.Tt close-growing evergreen cruciferous plants, adapted for 
rockwork and the front part of the flower border, and of the easiest culture. 
A. albida forms a conspicuous mass of greyish leaves and white blossoms ; 
A. lucida, which is also white-flowered, bears its bright green leaves in 
rosettes, and has a variety with prettily gold-margined leaves. 

Armaria.— Evergreen rock plants of easy culture. A. graminifolia and 
A. laricifolia are tufted, with grassy foliage and white flowers, while A. 
balearica, a creeping plant, has broad leaves and solitary white flowers. 

Armeria.— The Thrift or Sea-Fink, of which the common form A. 
maritima is sometimes planted as an edging for garden walks ; there are 
three varieties, the common pale pink, the deep rose, and the white, the 
last two being the most desirable. A. cephalotes, 1} feet, is a larger plant, 
with tufts of linear lance-shaped leaves, and abundant globular heads of deep 
rose flowers, in June and July. 

Arum.— Remarkable plants, with tuberous roots, and erect hood-like 
spathes, enclosing the spike of flowers (spadix). A. crinitum, 1£ feet, has 
pedate leaves, and fetid dark chocolate hairy spathes ; A. Dracunculus, 3 
feet, has spotted stems, pedate leaves, and dull purple spathes ; A. itali- 
cum, with greenish spathes, has the cordate hastate leaves conspicuously 
veined with white. 

Asclepias.—A. tuberosa is a handsome fleshy-rooted plant, very impatient 
of being disturbed, and preferring good peat soil ; it grows 1 to 1£ feet high, 
and bears corymbs of deep yellow and orange flowers in September. A. 
incarnata, 2 to 4 feet, produces deep rose sweet-scented flowers towards the 
end of summer. 

Asphodelus. — Handsome liliaceous plants, with fleshy roots, erect stems, 
and showy flowers, thriving in any good garden soil. A. albus, 4 feet, A. 
nstivus, 4 feet, and A. ramosus, 4 feet, have all long tapering keeled leaves, 
and simple or branched spikes of white flowers ; A, luteus, 2 feet, has awl- 
shaped leaves and dense spikes of fragrant yellow flowers ; A. capillaris is 
similar to A. luteus, but more slender and elegant. 

Aster.— X very large family of autumn-blooming composites, including 
some ornamental species, all of the easiest culture. Of these, A. alpinus, 
1 foot, and A. Amellus, 1J feet, with its var. bessarabicus, have broadish 
blunt leaves, and large starry bluish flowers ; A. longif olius f ormosus, 2 feet, 
bright rosy lilac ; A. elegans, 8 to 5 feet, small pale purple or whitish ; A. 
lazus, 2 feet, purplish-blue ; A. pendulus, 2} feet, white, changing to rose ; 
A. pyreneeus, 2 to 3 feet, lilac-blue; A. turbinellus, 2 to 3 feet, mauve- 
coloured, are showy border plants ; and A. Novae Angliro, 5 to 6 feet, rosy- 
violet ; A. cyaneus, 5 feet, blue-lilac ; and A. grandiflorus, 3 feet, violet, are 
especially useful from their late-flowering habit. 

AstUbe.—A. japonica, 1 to 1£ feet, better known as Hoteia japonica or 
Spiraea japonica, thrives in peaty or sandy soil ; its glossy tripinnate leaves, 
and feathery panicles of white flowers early in summer, are very attractive. 
It proves to be a fine decorative pot-plant, and invaluable for forcing during 
the spring. The variety named aureo-variegata has the green leaves beauti- 
fully reticulated with golden-yellow veins. 



FLOWERS 195 

Astragalus.— Showy pea-flowered plants, the smaller species adapted tor 
rockwork ; sandy soil. A. dasyglottis, 8 Inches, has bluish-purple flowers In 
August and September; and A. monspessuuuius, 8 Inches, crimson -purple in 
July; while A. hypoglottls, 6 Inches, produces in summer compact heads of 
pretty flowers, which are either purple or white. There are many very 

Aubrietia. - Beautiful dwarf spring-blooming rock plants, forming carpety 
tufts of flowers of simple cruciferous form. A. deltoidea is of a deep lilac- 
blue ; A. Campbelll» la more compact and rather darker, approaching to 
purple ; A. grandinora and graces are rather larger, but of a lighter hue. 
Light sand)- soil. 

Bamkuta.— The Bamboo family, some of which are hardy, at least in 
sheltered positions, are elegant arborescent grasses. B. laponlca or 
Metake, 4 to 7 feet, has broadlsh leaves ; B. nigra Is about the same height, 
but more slender ; B. anrea, 8 to 10 feet, is slender and graceful ; and B. 
(Amndlnarla) falcata sometimes reaches 30 feet in height. 

Baptitia.— atoutlsh erect-growing, 2 to a feet, with smooth foliage and 
spikes of leguminous flowers. IS. auatralis la purplish -blue, B. alba, white, 
B. eialtata, deep blue ; all (lowering In the summer months. 




Flo. 98.— Brodisaa cocdnea. 

Belli).— B. perennis flore-pleno, the Double Daisy, consist* of dwarf ihowj 
3 to 4 Inch plants, flowering freely In spring if grown in rich light soil, and 
frequently divided and transplanted. The white and pink forms, with the 
white and red quilled, and the variegated-leaved aucubssfolia, are some ol 
the best. 

Bocotbmi.— Stately poppyworts, 8 to 9 feet. B. cordate has heart-shaped 
lobed leaves, and large panicles of small flesh-coloured flowers. Sometimes 
called Macleaya. Deep sandy loam. 

Brodiaa.— Pretty bulbous plants. B. grandiflors, 1 foot, has large bluish' 
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purple flowers ; B. coccinea (fig. 96), 2 to 8 feet, has tubular campanulate 
nodding flowers of a rich crimson with green tips. Sandy loam. 

Bulbocodium.—'Bretty spring-flowering crocus-like bulbs. B. vernum, 4 
to 6 inches high, purplish-lilac, blooms in March. Qood garden soil. 

Buphthalmum.— Robust composite herbs with striking foliage, for the 
back of herbaceous or shrubbery borders. B. cordifolium, 4 feet, has large 
cordate leaves, and heads of rich orange flowers incymose panicles in July. 
Also called Telekia speciosa. 

Calandrinia.— Showy dwarf plants for sunny rockwork, in light sandy soil. 
C. umbellate, 3 to 4 inches, much branched, with narrow hairy leaves, and 
corymbs of magenta-crimson flowers in the summer months. 

Caltha. — Showy marsh plants, adapted for the margins of lakes, streamlets, 
or artificial bogs. C. palustris flore-pleno, 1 foot, has double brilliant yellow 
flowers in May. 

Calystegia. — Twining plants with running perennial roots. C. pubescens 
flore-pleno, 8 to 10 feet, has showy double-pink convolvuloid flowers in July; 
G. dahurica is a handsome single-flowered summer-blooming kind, with rosy- 
coloured flowers. 

Campanula.— Beautiful, as well as varied in habit and character. They 
are called bell-flowers. C. pulla, 6 inches, purplish, nodding, on slender erect 
stalks; G. turbinate, 9 inches, purple, broad-belled; C. carpatica, 1 foot, 
blue, broad-belled ; C. nobilis, 1} feet, long-belled, whitish or tinted with 
chocolate; C. persicifolia, 2 feet, a fine border plant, single or double, white 
or purple, blooming in July ; and G. pyramidalis, 6 feet, blue or white, in 
tall branching spikes, are good and diverse. There are many other fine 
sorts. 

Centaurea.— Bold-habited composites of showy character ; common soil. 
G. babylonica, 5 to 7 feet, has winged stems, silvery leaves, and yellow 
flower-heads from June to September ; G. montana, 3 feet, deep bright blue 
or white. 

Centranthus. — Showy free-flowering plants, for rockwork, banks, or stony 
soil. C. ruber, 2 feet, branches and blooms freely all summer, and varies 
with rosy, or crimson, or white flowers. It clothes the chalk cuttings on 
some English railways with a sheet of colour in the blooming season. 

Cheiranthus. — Pretty rock plants, for light stony soils. G. alpinus, 6 inches, 
grows in dense tufts, and bears sulphur-yellow flowers in May. G. ochro- 
leucus is similar in character. 

Chionodoxa. — Charming dwarf hardy bulbous plants of the liliaceous order, 
blooming in the early spring in company with Scilla sibirica, and of equally 
easy cultivation. G. Lucilise, 6 inches, has star-shaped flowers of a brilliant 
blue with a white centre, and is the finest of the few known species. It 
blooms about April. 

Colehicum. — Showy autumn-blooming bulbs (conns), with crocus-like 
flowers, all rosy-purple or white. G. speciosum, C. autumnale, single and 
double, C. byzantinum, and G. variegatum are all worth growing. 

Convallaria.—C. majalis, the Lily of the Valley, a well-known sweet-scented 
favourite spring flower, growing freely in rich garden soil ; its spikes, 6 
inches high, of pretty white fragrant bells, are produced in May and June ; 
the variety with gold-striped leaves is very ornamental. 

Coreopsis.— Effective composite plants, thriving in good garden soil. C. 
auriculate, 2 to 3 feet, has yellow and brown flowers in July and August ; C. 
grandiflora, 3 to 4 feet, bright yellow, in August ; G. tenuifolia, 2 feet, rich 
golden yellow, in July. 
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Corydalis.— Interesting and elegant plants, mostly tuberous, growing in 
good garden soil. C. bracteata, 9 iuches, has sulphur-coloured flowers in 
April, and C. nobilis, 1 foot, rich yellow, in May ; C. solida, with purplish, and 
C. tuberosa, with white flowers, are pretty spring-flowering plants, 4 to 6 
inches high. 

Cyclamen.— Charming tuberous-rooted plants of dwarf habit, suitable 
for sheltered rockeries, and growing in light gritty soil. C. europseum, 
reddish-purple, flowers in summer, and G. hederifolium in autumn. 

Cypripedium.— Beautiful terrestrial orchids, requiring to be planted in 
peat soil, in a cool and rather shady situation. G. spectabile, H to 2 feet, 
white and rose colour, in June, is a lovely species, as is G. Galceolus, 1 foot, 
yellow and brown, in May ; all are full of interest and beauty. 

Delphinium.— The Larkspur family, tall showy plants, with spikes of blue 
flowers in July. Many popular garden varieties have been raised from 
seeds. D. grandiflorum and D. grandiflorum flore-pleno, 2 to 3 feet, are distinct, 
and of the richest dazzling blue, flowering on till September. D. chinense, 

2 feet, blue, and its double-flowered variety, are good, as is D. Barlowi, 3 feet, 
a brilliant double blue purple. D. nudicaule, 2 feet, orange-scarlet, very 
showy, is best treated as a biennial, its brilliant flowers being produced freely 
in the second year from the seed. 

Dianthus.— Chiefly rock plants with handsome and fragrant flowers, 
the smaller sorts growing in light sandy soil, and the larger border plants in 
rich garden earth. Of the dwarfer sorts for rock gardens, D. alpinus, D. 
castas, D. deltoides, D. dentosus, D. neglectus, D. petrous, and D. glacialis 
are good examples ; while for borders or larger rockwork D. plumarius, D. 
superbus, D. Fischeri, D. cruentus, and the clove section of D. Caryophyllui 
are most desirable. 

Dictammi8. — D. Fraxinellais a very characteristic and attractive plant, 2 to 

3 feet, with bold pinnate leaves, and tall racemes of irregular-shaped purple 
or white flowers. It is everywhere glandular, and strongly scented. 

Dielytra. — Very elegant plants, of easy growth in good soil. D. spectabilis, 
2 to 3 feet, has paeony-like foliage, and gracefully drooping spikes of heart- 
shaped pink flowers, about May, but it should have a sheltered place, as it 
suffers from spring frosts and winds ; D. formosa and D. eximia, 1 foot, are 
also pretty rosy-flowered, species. 

Digitalis. — Stately erect-growing plants, with long racemes of pouch- 
shaped drooping flowers. The native D. purpurea, or Foxglove, 3 to 5 feet, 
with its dense racemes of purple flowers, spotted inside, is very showy, but 
is surpassed by the garden variety called gloxinioides. The yellow-flowered 
D. lutea and D. grandiflora are less showy. Good garden soil, and frequent 
renewal from seeds. 

Doronicum. — Showy composites of free growth in ordinary soil. D. 
caucasicum and D. austriacum, 1 to 1£ feet, both yellow-flowered, bloom in 
spring and early summer. 

Draba.— Good rockwork cruciferous plants. D. alpina, D. aizoides, D. 
ciliaris, D. Aizoon, and D. cuspidata bear yellow flowers in early spring; 
D. cinerea and D. ciliata have white flowers. Gritty well-drained soil. 

Dracocephalum.— Handsome labiate plants, requiring a warm and well- 
drained soil. D. argunense, 1£ feet, D. austriacum, 1 foot, D. grandiflorum, 
1 foot, and D. Ruyschiana, 1$ feet, with its var. japonicum, all produce showy 
blue flowers during the summer months. 

Echinacea. — Stout growing showy composites for late summer and autumn 
flowering, requiring rich deep soil, and not to be often disturbed. E. 
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auguatlfolia, 3 to 4 feet, light pnrpllsh-rose, and E. intermedia. B to i feet, 
reddish-purple, are desirable kinds. 

JSpimedium.— Pretty iilants, growing about a toot high, wl til elegant foliage, 
and curious flowers. E. maorantham, white flowers, and E. rubrnm, red, 
are distinctly spurred ; E. pinnntum and E. Perraldezianum, yellow, less so. 
They bloom In spring, and prefer a shady situation and a peaty solL 

Erigsnm.— Composite plants, variable to character. E. purpureus,lt feet, 
with pink flower-heads, having narrow twlated ray-florets ; E. Boylei, 1 foot, 
dark bine ; and E. pulchellus, 1 foot, rich orange, flowering during the 
summer, are among the best kinds. Good ordinary garden sail. 

Jjrtntu.— E. alpinus la a beautiful little alpine far nick work, 3 to 8 Inches, 
of tufted habit, with small-toot hod leaves, and heads of pinkish-purple or. In 
a variety, white flowers, early In summer. Sandy well-drained soil. 

Brndinm.— Handsome dwarf tufted plants. E. Manescavl, 1 to 1} feet, has 
large purplish-red flowers In summer ; E. Betchardl, a minute stemlcas plant, 
has small heart-shaped leaves In rosette-like tufts, and white flowers striped 
with pink, produced successively. Light soil. 

Bryjijrium-— Very remarkable plants of the umbelliferous order, mostly of 
an attractive character. E. amethystinnm, 2 feet, has the uppor part of the 
stem, the bracts, and beads of flowers all of an amethystine blue. Some of 
more recent Introduction have the aspect of the pine-apple, such as K 
bromelitefotlum, E. pandanlf oUnm, and E. eburneum. Deep light soil. 




no. ST.— Erythronlum dens cants. 



irjrtnnm.uOT.-E. dens eanls (flg. 97), the Bog's-Tooth Violet, 1* a pretty 
dwarf bulbous plant with spotted leaves, and rosy or while flowers produced 
in spring, and having refleied petals. Mixed peaty and loamy soil deep and 
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3 feet, with green bracts, are fine plants for rockwork or 
sheltered corners. 

Ferula.— Gigantic umbelliferous plants, with magnificent foliage, adapted 
for shrubbery borders or open spots on lawns. They have thick fleahy routs, 
deeply penetrating, and therefore requiring deep soil, which should be ol a 
light or sandy character. F. communis, £'. glauoa, and F. tingitana, the last 
with glossy lozenge- shaped leaflets, grow 8 to 10 feet high ; F. Feruuigo, with 
moie finely cut leaves, grows 6 to a feet high. They flower in early spring, 
and all have a fine appearance when In bloom, on account of their large 
showy umbels of yellow Unworn. 

Funtea.— Pre tty liliaceous plants, with simple conspicuously longitudinal- 
ribbed leaves, the racemose flowers funnel-shaped and defleied. F. Sleboldl- 
ana, 1 foot, baa lllao flowers ; F. grandlflora, is inches, la white an d fragrant; 
F. ccerulea, 18 inches, la violet-blue ; if. alho-marginata, IS Inches, has the 
leaves edged with white, and (he flowers lilac. Rich garden soil. 

Gaillardia.— .Showy composite plants, thriving In good garden soil. U. 
arlstata, 2 feet, has large yellow flower»heads, I or 8 inches across, In 
summer ; 0. Bieaelarl and G. Lolselli have the lower part of the ray-floral* 
red, the upper part yellow. 




FN. OS.— Gal s.iitb.ui nivalis. 

Galanlhvt.— The Snowdrop. Early spring-flowering amaryllidaceous baths, 
with pretty drooping flowers, snow-white, having the tips ol the enclosed 
petals green- The common sort is G. nivalis (Gg. 08), which blossoms on 
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the first break of the winter frosts 6. Imperati and G. plicatus have larger 
flowers. 

Gaura.—Q. Lindheimeri, 3 to 5 feet, is much branched, with elegant white 
and red flowers of the onagraceons type, in long slender ramose spikes during 
the late summer and autumn months. Light garden soil ; not long-lived. 

Gentiana.—Bemtif ul tufted erect-stemmed plants preferring a strong rich 
loamy soil. G. acaulis, known as the Gentianella, forms a close carpet of 
shining leaves, and in summer bears large erect tubular deep blue flowers. 
G. Andrewsii, 1 foot, has, during summer, large deep blue flowers in clusters, 
the corollas closed at the mouth ; G. asclepiadea, 18 inches, purplish-blue, 
flowers in July. 

Geranium.— Showy border flowers, mostly growing to a height of 1$ or 2 
feet, having deeply cut leaves, and abundant saucer-shaped blossoms of 
considerable size. G. ibericum, platypetalum, and Backhousianum are 
desirable purple-flowered sorts ; G. sanguineum, a tufted grower, has the 
flowers a deep rose colour ; and the double-flowered white and blue forms 
of G. pratense and G. sylvaticum make pretty summer flowers. Good garden 
soil. 

Oeum. — Pretty rosaceous plants. The single and double flowered forms 
of G. chiloense, 2 feet, with brilliant scarlet flowers, and G. montana, 9 
inches, yellow, are amongst the best sorts. Good garden soil. 

Oynerium. — The Pampas-Grass, a noble species, introduced from Buenos 
Ayres ; it forms huge tussocks, 4 or 5 feet high, above which towards autumn 
rise the bold dense silvery plumes of the inflorescence. It does best in 
sheltered nooks. 

QyptophUa.— Interesting caryophyllaceous plants, thriving in dryish 
situations. G. paniculata, 2 feet, from Siberia, forms a dense semi-globular 
mass of small white flowers from July onwards till autumn, and is very 
useful for cutting. 

Eelenium.— Showy composites of free growth in lightish soil. H. autum- 
nale, 4 feet, bears a profusion of yellow-rayed flower-heads in August and 
September. 

HeliantJiemum.— Dwarf subshrubby plants well suited for rockwork, and 
called Sun-Roses from their blossoms resembling small wild roses, and 
their thriving best in sunny spots. Some of the handsomest are H. roseum, 
mutabile, cupreum, andrhodanthum, with red flowers ; H. vulgare flore-pleno, 
grandiflorum, and stramineum, with yellow flowers ; and H. macranthum 
and papyraceum, with the flowers white. 

Eelianthus. — The Sunflower genus, of which there are several ornamental 
kinds. H. multiflorus, 4 feet, and its double-flowered varieties, bear showy 
golden yellow flower-heads in profusion, and are well adapted for shrubbery 
borders ; H. orgyalis, 8 feet, has drooping willow-like leaves. 

Helichrymm.— Composite plants, with the flower-heads of the scarious 
character known as Everlastings. H. arenarium, 6 to 8 inches, is a pretty 
species, of dwarf spreading habit, with woolly leaves and corymbs of golden 
yellow flowers, about July. 

Helleboru8.—Ch&Tming very early blooming dwarf ranunculaceous herbs. 
H. niger or Christmas Rose, the finest variety of which is called maximus, has 
white showy saucer-shaped flowers ; H. orientalis, 1 foot, rose-coloured ; fl. 
atrorubens, 1 foot, purplish-red ; and H. colchicus, 1 foot, deep purple. Deep 
rich loam. 

HepaHca.— Charming little tufted plants requiring good loamy soil, and 
sometimes included with Anemone. H. triloba, 4 inches, has three-lobed 
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leaves, and a profusion of small white, blua, or 
from February onwards ; H. angulosa, Iran 
larger plant, with sky-blue flowers. 

Huptrii.— H. niatroaalfs, 1 to » feet, is the . 
gome double forms with white and purplish 

choicest of border Bowers. They require a rich Eoejny sou, not wo ory, ana 
should be divided and transplanted into fresh soil annually or every second 
year, in the early autumn season. 

HiWseut.— Showy malvaceous plants. H. Moscheutos, rose coloured, and 
H. palustris, purple, both Sorth American herbs, S to B feat high, are suitable 
lor moiit bordera or tor boggy places near the margin of lakes. 

J7i/aein(ni«.— Beautiful bulbous plant*, of which the popular garden 
hyacinth is an eismple. H. candlcana (ftg. B9), and one or two allied species, 
are from Bonth Africa. H. candlcana la a noble plant, quite hardy, growing 
S to i feet In height, with lorate-lanceolate leaves, and a long raceme of ■ 




FIG. W.— Hyacf nthus (Oaltonla) 



score or more largo handsome bell-shaped white flowers, 
times called Galtonia. 
Iberia. - The Candytuft, of which several dwarf spread 



It plants clothing the surface with tufts 
of green shoots, and dowering In masses during May and June. The beat are 
I. saiatllls, 8 to 10 inches ; I. aempervlrens, 12 to IB inches ; and I. Prultll 
(variously called cnriacea, carnoaa, corTocfolia), 12 inches. 

Lothynu.— Handsome climbing herbs. Increased by seeds or division. L. 
grandiflorus, 3 feet, has large rose-coloured flowers with purplish -crimson 
wings, in June ; L. latlfollns, the Everlasting Pea, 6 feet, hat bright rosy 
Mowers la the late summer and autumn: thevars. albus, white, audiuperbus, 
deep rase, are distinct. Ordinary garden soil. 

Lavatira.—L. thurlnglacea, 4 feet, la a fine erect-growing rnalvaceons 
plant, producing rosy-pink blossoms freely, about August and September. 
Good garden soil. 
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Leutojum.— Hnowflake. Pretty early-blooming bulla, quit: hardy. L. 
veruum, a iiicben, blooms shortly after the snowdrop, lad should have a 
light rich soil and sheltered position; L. pulchollum, It feet, blooms in April 
and May ; and L. asti rum, 3 feet, in May. All liave white pendent lowers, 
tipped with green. 

Liatrtt.— Pretty composites with the flower-heads collected into spikes. 
L. pomlla, 1 loot, L. squarroea, 2 to 8 feet, L. splc&ta, S to 4 foot, L. pyeno- 
»tachya,8 to 4 feel, all have roay. purplish flowers. Deep, cool, and moist SOIL 

Linario.— Toadflax. Pretty acrophularlads, o! which L alpina, 8 to 8 
Inches, with bluish-violet Bowers having a brilliant orange spot, Is suitable 
for rock work ; L. dalmatic*, 4 feet, and L. genjstsalolia, 3 feet, both yellow 
flowered, are good border plants. 

L (num.- Flat L. alptuum, 6 inches, large, dark bine ; L. narbonenae, 1 i 
feet, Urge, blue; I. perenne, 1| feet, cobalt blue; and L. arboreum (flanim), 
1 foot, yellow, are all pretty. The but la liable to suffer from damp during 
winter, and some spare plants should be wintered la a frame. 

Litho/pennum,— L. proetntum, S Inches, is a trailing evergreen herb, with 
narrow hairy leaves, and paniculate brilliant blue flowers in Ma; and June, 
■ockwork or banks of sandy soil. 




Fia. 100.— Loplnua polyphyllua. 

LtrpfntU. — Showy erect-growing plants with papilionaceous flowers, thriv- 
ing in good deep garden soil. L. polyphyllua (flg. loo), s feet, forms noble 
t of la of palmate leaves, and long spikes of bluish-purple or white flowers in 
June and July; L. arboreus la nhshnibby, and has yellow flowers. 

Lychnit.— Brilliant erect-growing caiyophyll&ceooa plants, thriving best In 
beds of peat earth, or of deep sandy loam. L. chaleodoniea, S feet, has dense 
heads of bright scarlet flowers, both alngle and double, in June and July ; I. 
fulgens, 1 foot, vermilion ; L. Haageana, 1 ) feet, scarlet ; and L. grandinorn 
(flg. 101), 1 foot, coppery-orange, are all largo-flowered and showy, but require 
a little protection in winter. 

Jl aloo.— M. moschata, 2 leet, with a prolusion of pale pink or white flowers, 
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and musky deeply- out loaves, though & British plant, is worth introducing to 
the flower borders when the loll is light md free. 

Mertenda M. virginica, 1 to If feet, aiure-ljlue, shows flowers In drooping 

panicles in May and June. It docs beat In shady peat borders. 

HCmulus. — Monkey-Hewer. Free-blooming, showy acrojihulariacoous 
plants, thriving beat in moist situations, il. cardlnalls, 2 to 3 loot, has scarlet 
Cowers, with the limb segments reflexed ; M. luteus and its many garden lomu, 
1 to 11 feet, an variously coloured and often richly spotted ; and II, cuprous, 
B to 10 Inches, is bright coppery-red. M. moschatus la the Musk-plant, ol 
which tbe variety Harris™! Li a greatly Improved Form, with much larger 
yellow flowers. 




-Lychnis grandiflon 



Monarda.— Handsome labiate plants, flowering towards autumn, and pre- 
ferring a cool soil and partially shaded situation. M. dldyma, i feet, scarlet 
or white ; M. flstuloaa, 3 leet, purple ; and M. purpurea, I feet, deep purple, 
are good border flowers. 

Jfumii,- Pretty dwarf spring-flowering bulbs, M. botryoidea (drape 
Hyacinth), (i inches, blue or white. Is the handsomest; II. moscnatum 
(Musk Hyacinth), 10 Inches, has peculiar livid greenish-yellow flowers and 
a strong musky odour ; M. moostrosum (Feather Hyacinth X bean sterile 
flowers broken up Into a feather-like mass. Good garden soil. . 

Jfirasotia— Forget-me-not. Lovely boragtnaceons plants. M. dlssitlflora, 
S to a Inches, with large handsomeand abundant sky-blue flowers, is the best 
and earliest, flowering from February onwards ; It does well In light cool 
soils, preferring peaty ones, and should be renewed annually from seeds or 
cuttings. M. ruplcola, 3 to S Inches, Intense blue, is a fine rock plant, pre- 
ferring shady situational and gritty soil ; M. sylvatica, 1 foot, blue, pink, or 
white, used for spring bedding, should be sown annually In August, 

Sardotmia.— N. fragrans, the Winter Heliotrope, though of weedy habit, 
with ample cordate coltsfoot-like leaves, yields In January and February Its 
abundant spikes, about a foot high, of greyish flowers scented like heliotrope ; 
it should have a corner to Itself. 

Sepeta. — N. Mueslnll, 1 foot, la a compactly spreading greyish-leaved 
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labiate, with iavendcr-biuo flowen, mnd la sometimes used for bedding of for 
marginal liucs in large compound beds. 

Sitrembtrgia.— Is' . rivularis, 4 Inches, from I* Plata, baa slender deeping 
rooting Menu, bearing stalked onto leaven, and large fun eel- shaped white 
lowers, with a remarkably long Blender tube ; especially adapted for roclt- 
work, requiring moist sandy loam. 

tEnothera.— The genua of the Evening Primrose, consisting of showy 
onegrada, all of which grow and blossom freely in rich deep soils. IB. mls- 
soiuieusls (macrocarpa), a to 12 inchea, has stout trailing branches, lance- 
shaped leaves, and large yellow blossoms ; ce. taraiacliOlIa, 8 to 12 Inches, 
has a stout crown lcom which the trailing branches spring out, and these bear 
very large white flowers changing to delicate rose ; this periahea In cold soils, 
and should therefore be raised from seed annually. Of erect habit are <E. 
speclosa, 1 to 2 feet, with large white flowers ; us, frntlcosa, 2 to 3 feet, with 
abundant yellow flowers ; and <E. sero tina, 2 feet, also blight yellow. 




Omphatodtt.— Elegant dwarf boragewort*. 0, verna, 
Ing shade-lOTlng plant, has bright blue Bowers in the 
Luoiliss, « Inches, baa ranch larger lilac-blue flowers, an 
plant lor warm sheltered spots. Light sandy soil. 

Onwsi-O, taurlca, 8 to Sln-hes, Is a charming boraginaceous plant, from 
the Caucasus, producing hispid leaves, and eymose beads of drooping tubular 
yellow flowers It Is of evergreen habit, and requires a warm position on the 
rockwork, and well-drained sandy soil ; or » duplicate should be sheltered 
during winter in a cold dry frame. 

OuTwia.— Handsome ecrophulariaeeous plants, from Chill, thriving In 
moist well-drained peaty soil, and in moderate shade. 0. oocclnea, 1 toot. 
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flowers, 6 inches across, and the variety bracteatum closely resembles it, but 
has leafy bracts just beneath the blossom. P. alpinum, 6 inches, white with 
yellow centre ; P. nudicaule, 1 foot, yellow, scented, and P. pilosnm, 1 to 2 
feet, deep orange, are ornamental smaller kinds. 

Pentstemon.— The popular garden varieties have sprung from P. Hartwegii. 
Other distinct kinds are P. campanulatus, 1} feet, pale rose, of bushy 
habit; P. humilis, 9 inches, bright blue; P. speciosus, cyananthus, and 
Jaffrayanus, 2 to 3 feet, all bright blue ; P. barbatus, 3 to 4 feet, scarlet, in 
long terminal panicles; P. Murrayanus, 6 feet, with scarlet flowers and 
connate leaves ; and P. Palmeri, 3 to 4 feet, with large wide-tubed rose- 
coloured flowers. 

PJdomis.— Bold and showy labiates, growing in ordinary soil. P. Russelliana 
(lunarisef olia), 4 feet, yellow, and P. tuberosa, 3 feet, purplish-rose, both with 
downy hoary leaves, come in well in broad flower borders. 

Phlox nivalis and its allies are pretty trailing matted evergreen rock- 
plants, having the prostrate stems thickly set with awl-shaped leaves, and 
producing profuse clusters of salver-shaped flowers. P. nivalis (fig. 102) has 
white, P. setacea pale pink, and P. subulata deeper pink flowers, produced 
about May. There are some interesting hybrids of this group, of which P. 
Nelsoni, white with pink eye, is an example. The showy garden Phloxes 
have sprung from other types. 

Physostegia.—T&U. autumn-blooming labiates, of easy growth in ordinary 
garden soils. P. imbricata, 5 to 6 feet, has pale purple flowers in closely im- 
bricated spikes. 

Polemonium.— Pretty border flowers. P. coeruleum (Jacob's Ladder), 2 
feet, has elegant pinnate leaves, and long panicles of blue rotate flowers. 
The variety called variegatum has very elegantly marked leaves, and is 
sometimes used as a margin or otherwise in bedding arrangements. Good 
garden soil. * 

Potygonatum.— Elegant liliaceous plants, with rhizomatous stems. P. 
multiflorum (Solomon's Seal), 2 to 3 feet, with arching stems, and drooping 
white flowers from the leaf axils, is a handsome border plant, doing 
especially well in partial shade amongst shrubs, and also well adapted for 
pot culture for early forcing. Good garden soil. 

Polygonum. — A large family, varying much in character, often weedy, but 
of easy culture in ordinary soil. P. vacciniifolium, 6 to 10 inches, is a pretty 
prostrate subshrubby species, with handsome rose-pink flowers, suitable for 
rockwork, and preferring boggy soil ; P. affine (Brunonis), 1 foot, deep rose, 
is a showy border plant, flowering in the late summer ; P. cuspidatum, 
8 to 10 feet, is a grand object for planting where a screen is desired, as it 
suckers abundantly, and its tall spotted stems and handsome cordate 
leaves have quite a noble appearance. 

Primula.— Beautiful and popular spring flowers, of which many forms are 
highly esteemed in most gardens. P. vulgaris, 6 inches, affords numerous 
handsome single and double-flowered varieties, with various-coloured flowers 
for the spring flower beds and borders. Besides this, P. Sieboldii cortu- 
soides amoena (fig. 103), 1 foot, originally deep rose with white eye, but now in- 
cluding many distinct varieties of colour, such as white, pink, lilac, and purple ; 
P. japonica (fig. 104), 1 to 2 feet, crimson-rose ; P. denticulata, 1 foot, bright 
bluish-lilac, with its allies P. erosa and P. purpurea, all best grown in a cold 
frame ; P. viscosa, 6 inches, purple, and its white variety nivalis, with 
P. pedemontana and P. spectabilis, 6 inches, both purple ; and the charming 
little Indian P. rosea, 3 to 6 inches, bright cherry rose colour, are but a few 
of the many beautiful kinds in cultivation. 
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I'ulnwnaria. — Handsome dwarf borageworta, requiring good deep garden 
soil. P. officinalis, 1 foot, has prettily mottled leaves anil blue flowers; 
P. aibiiica la similar In character, but baa broader leaves mora distinctly 
mottled with white. 

PgretArum.— Composite plants ol various character, but of easy culture, 
P. Parthenium e limitim, 2 feet, ia a handsome double white farm of ornamental 
character fox the mixed border ; P. uliginosuni, 6 to 8 feet, baa fine large 
white radiate flowers, In October ; P. Tchihatchewll, a close-growing dense 
evergreen nrceoing species, with long-stalked white flower-hcaus, is adapted 
for covering slopes In lien of turf , and for rockwork. 

Jlanumdio.— B, pyrenalca, 3 to B Inches, is a pretty dwarf plant, requiring a 
warm position on the rockwork, and a moist peaty soil more or less gritty ; 
it has rosettes of ovate spreading root-leaves, and urge purple yellow- 
centred rotate flowers, solitary or two to tone together, on naked stalks. 




Pro. 103.— Primula Sieboldli (cortusoides amiima). 



R. aconltifolius flore-pleno (Pair Maids of France) ; and K. aerie flore-plcno 
(Bachelor s Buttons), £ feet, golden yellow, are pretty. Of dwarfer interest- 
ing plants there ore E. alpeatrls, * Inches, white; K. gramlnens, fi to 10 
inches, yellow ; E. parnassif ollns, e Inches, white ; and K. rutsjfollue, i to 
inches, white with orange centre. Good loamy garden pull. 

RudbecHa.— Bold-habited eompoalte plants, well suited for shrubbery 
borders, and thriving In light loamy soil. The flower-heads have a dsrk- 
colonred elevated disk. E. Drummondll, 2 to S feet, with the ray-florets 
leflcied, yellow at the tip and purplish-brown towards the base ; E, fulgida, 
Z feet, golden yellow with dark chocolate disk, the flower-heads 2 to 

purple disk, the flower-heads 3 to 1 Inches across, are showy plants. 
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Salvia. - The Sage, a large genus of labiates, often lery handsome, but some- 
times too tender lor English winters. S. Bclarea, 5 to flfact, Is a very utr I king 
plant little mure than a biennial, with branched panicles of bluish flowers 
taming from rosy-coloured bracts ; 9. patens, 2 feet, which la Intense azure, 
hag tuberous roots, and may be taken up, stored away, and replanted In 
springlike a dahlia. S. pratensls, B feet, blue, a showy native species, is quite 
hard;; the variety lupinoidea has the centre of the lower lip white. 




Soav'roja.— A very largo genus, comprising plants of «aried aspect, many 
of them handsome though simple in character, and most of them adapted 
furrockwork, requiring only ordinary good soil. Some of the larger growing 
species, now often called Megasea, are grand early-flowering border plants 
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with broad leaves and large cymose clusters of rosy-pink flowers, e.g., S. 
purpurascens, S. cordifolia, and S. crassifolia, with their varieties. Of 
another group with silvery leaves there are representatives in S. longifolia, 
S. csesia, S. Cotyledon, S. pectinata, and S. Rocheliana ; of the green mossy 
group in S. hypnoides, S. ceratophylla, S. muscoides, Ac. ; and of the London 
Pride section in S. umbrosa, S. Andrews!!, S. Geum, and S. Bucklandii. 
S. oppositifolia, 2 to 3 inches, purple or white, is a brilliant plant for rock- 
work, forming a carpet over the surface of the stones. 

ScUla.— Beautiful dwarf bulbous plants, thriving in well-worked sandy 
loam, or sandy peat. S. bifolia, 8 inches, and S. sibirica, 4 inches, both 
intense blue, are among the most charming of early spring flowers ; S. patula, 
6 to 8 inches, and S. eampanulata, 1 foot, with star-shaped greyish-blue 
flowers, freely produced, are fine border plants, as is the later blooming 
8. peruviana, 6 to 8 inches, dark blue or white. 

Sedum.— Pretty succulent plants of easy growth, and mostly suitable for 
rockwork. They are numerous, varied in the colour of both leaves and 
foliage, and mostly of compact tufted growth. S. spectabile, 1 to 1£ feet, 
pink, in great cymose heads, is a fine plant for the borders, and worthy also 
of pot-culture for greenhouse decoration. Mention may also be made of the 
common S. acre (Stonecrop), 3 inches, yellow, and its variety with yellow- 
tipped leaves. 

Sempervivum.—Rouseleek. Neat-growing succulent plants, forming 
rosettes of fleshy leaves close to the ground, and rapidly increasing by 
runner-like offsets; they are well adapted for rockwork, and do best in sandy 
soil. The flowers are stellate, cymose, on stems rising from the heart of the 
leafy rosettes. S. arachnoideum, purplish, S. arenarium, yellow, S. globi- 
ferum, and S. Laggeri, rose, grow when in flower 3 to 6 inches high; S. 
calcareum, rose colour, and S. Boutignianum, pale rose, both have glaucous 
leaves tipped with purple ; S. Heuffelii, yellow, with deep chocolate leaves, 
and S. Wulfeni, sulphur-yellow, are from 8 to 12 inches high. 

Silene— Pretty caryophyllaceous plants, preferring sandy loam, and well 
adapted for rockwork. S. alpestris, 6 inches, white, and 3. quadridentata, 
4 inches, white, are beautiful tufted plants for rockwork or the front parts of 
borders ; S. maritima flore-pleno, 6 inches, white, S. Elizabeth®, 4 inches, 
bright rose, and S. Schafta, 6 inches, purplish-rose, are also good kinds. 

Sisyrinchium.—Tretty dwarf iridaceous plants, thriving in peaty soil. S. 
grandiflorum, 10 inches, deep purple or white, blooms about April, and is a 
fine plant for pot-culture in cold frames. 

Soldanella. — Charming dwarf primulaceous alpines from the Swiss moun- 
tains ; the most familiar is S. alpina (fig. 105), which Jias dark green orbicular 
leaves growing in tufts, and about April produces flower-scapes 3 inches 
high, having funnel-shaped drooping blue flowers, prettily fringed at the 
margin. S. pusilla and S. minima are similar in character. 

Spircea.— Vigorous growing plants of great beauty, preferring good deep 
rather moist soil; the flowers small but very abundant, in large corymbose or 
spicate panicles. S. Aruncus, 4 feet, white ; S. astilboides, 2 feet, white ; 
S. Filipendula flore-pleno, 1£ feet, and S. Ulmaria flore-pleno, 3 feet, both 
white ; S. palmata, 2 feet, rosy-crimson ; and S. venusta, 3 feet, carmine rose, 
are some of the best. 

Statice. — Pretty plants with broad radical leaves, and a much-branched 
inflorescence of numerous small flowers. S. latifolia, 2 feet, greyish-blue ; 
S. tatarica, 1 foot, lavender-pink ; S. speciosa, 1£ feet, rose colour ; and S. 
eximia, 1£ feet, rosy-lilac— are good border plants. S. bellidifolia, 9 inches, 
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lavender ; S. emargtnats, S Inches, purple ; S. globularissfolla, B inches, 
while ; and S. nana, 1 inches— arc good aorta (or the rockery. 

Stcnactii.— 8. apeciosa, 1 to 2 feet, i> a ihowy composite, ol easy culture in 
good garden soli ; it produoes bugs corymbs of flower-heeds, with numerous 
narrow blue ray-florets surrounding the yellow disk. 

Stipa.—S. pennata (Feather Grnsi), 1| feet, li a xery graceful-habited grass, 
with stiff slender erect leaves, and long leathery awna to the flowers. 

Stotwio.— 8. cyanea, 2 feet, is a grand aatumn-Eowering composite plant, 
with bine flower-heada, 4 Inches across. Bandy loam and warm situation. 

Symphytum— Hsthor coarse-growing bnt showy boraglnaceoua plants, 
succeeding in ordinary soil. a. cancaaicum, £ feet, with bine flowers chang- 
ing to red. Is one of the liner kinds for early summer blooming. 

Thalictrvm.— Free-growing but rather weedy ranunculaceons plants, In 
many cases having elegantly cut foliage. T. auuilegHoIlum, 2 feet, purplish 
from the conspicuous stamens, the leaves glaucous, la a good border plant ; 




_ w _ .ig-flowerlng bulbs, thriving in any good sandy 

T. Mnrrayann, 8 Inches, lavender- blue, and T. uniflora, 6 Inches, 
white, are both pretty plants ol the easiest culture, either for borders or 
rockeries. 

Tritons— Splendid atouttsh-growmg plants of noble aspect, familiarly 
known as the Poker plant, from their erect rigid spikes of flam a- coloured 
flowers ; sometimes called Knlphofla. T. UTarla, 3 to i feet, bright orange- 
red, passing to yellow la the lower flowers, Is a line autumnal decorative 
plant. They should be protected from frosts by a covering of allies over the 
crown during winter. 

TrolKus,— Bhowy rannncnlaceons plants, of free growth, flowering about 
liny and June. T. aslatlcua, 18 inches, deep yellow, globular ; T. europssua, i 
feet, lemon yellow ; and T. napeUlfolliu, 1 to H feet, golden yellow, are all 
fine showy kinds. Rich and rather moist soil. 
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TvXipa.— Splendid dwarfish bulbs, thriving la deep sandy well-enrlohed 
garden soil, and Increased by oHseta. Thoy bloom daring the spring and 
early summer months. T. Gesneriana, tlio parent of the florists' tulip, 
IS Hi IS Inches, crimson and other colours ; T. Elchlori, 1 loot, crimson 
with dark spot: T. Greigi(flg, IDS), 1 loot, orange with dark ipot edged with 
yellow, and having dark-spotted leaves ; T. oonlua soils, I loot, scarlet witli 
black centre ; and T. sylvestiis, 1? to 18 Inches, bright yellow, are showy 
kinds. 




TlO. 106.— Tnllpa GrelgL 

Vtrlaicum.—S'htwj border flowers of erect spire-like habit, of the easiest 
culture. T. Cbalxil, 4 to 6 feet, yellow, In large pyramidal panicles ; V. 
phcanleenm, g feet, rich purple or while ; and V. formosum, 8 feet, golden 
yellow In dense panicles, are desirable species. 

Vn-anica.— The Speedwell family, containing many ornamental members ; 
all the hardy apeclee are of the easiest cultivation In ordinary garden soil 
The rotate flowers are Id close erect Brakes, sometimes branched. V. 
crsaslfolia, 2 feet, dark blue ; V. Incaniata, 1} feet, flesh-colour ; V. corym- 
bosa, 1 j feet, pale blue In corymhoaely-artanged racemes ; V. gentumoldes. 1 
leet, grey with blue streaks ; and V. vlrginlca, 5 feet, white, are distinct 
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Vinca.— Periwinkle. Pretty rock plants, growing freely in ordinary soil. 
V. herbacea, of creeping habit, with purplish-blue flowers; V. minor, of 
trailing habit, blue ; and V. major, 1 to 2 feet high, also trailing, are suitable 
for the rock garden. The last two are evergreen, and afford varieties which 
differ in the colour of their flowers, while some are single and others double. 

Viola. — Violet. Charming dwarf plants, mostly evergreen and of tufted 
habit, requiring well-worked rich sandy soil. V. calcarata, 6 inches, light 
blue ; V. cornuta, 6 to 8 inches, blue ; V. lutea, 4 inches, yellow ; V. altaica, 
6 inches, yellow or violet with yellow eye; V. palmaensis, 6 to 8 inches, 
lavender-blue ; V. pedata, 6 inches, pale blue ; and V. odorata, the Sweet 
Violet, in its many single and double flowered varieties, are all desirable. 

Yucca. — Noble subarborescent liliaceous plants, which should be grown in 
every garden. They do well in light well-drained soils, and have a close 
family resemblance, the inflorescence being a panicle of white drooping tulip- 
shaped flowers, and the foliage rosulate, sword-shaped, and spear-pointed. 
Of the more shrubby-habited sorts Y. gloriosa, recurvifolia, and Treculeana, 
are good and distinct ; and of the dwarfer and more herbaceous sorts Y. 
angustifolia, flaccida, and fllamentosa are distinct and interesting kinds, the 
last two flowering annually. 

The taste for cultivating the class of plants of which the fore- 
going list embraces some of the more prominent members is in- 
creasing, and our gardens will benefit by its extension ; but we may- 
hope that the folly of limiting the interest of the flower garden to 
this class of subjects alone, to the exclusion of the brilliant bedding 
flowers which have been evolved out of less showy materials by 
the gardener's skill, as some writers seem to desire, may never be 
realized. 

We now proceed to notice at greater length the more important 
plants of this class, — those to which horticulturists have devoted 
the greatest attention, with the result, in many cases, of largely in- 
creasing the varieties of these " florists' flowers." 

The Anemone (Anemone coronaria, fig. 107), often called the Poppy 
Anemone, is a tuberous-rooted plant, with parsley-like divided leaves, 
and large showy poppy-like blossoms on stalks of from 6 to 9 inches 
high ; the flowers are of various colours, but the principal are scarlet, 
crimson, blue, purple, and white. There are also double-flowered 
varieties, in which the stamens in the centre are replaced by a tuft 
of narrow petals. It is an old garden favourite, and of the double 
forms there, are named varieties. They grow best in a loamy soil, 
enriched with well-rotted manure, which should be dug in below 
the tubers. These may be planted in October, and for succession 
in January, the autumn planted ones being protected by a covering 
of leaves or short stable litter. They will flower in May and June, 
and when the leaves have ripened should be taken up and stored in a 
dry room till planting time, Anemones are easily raised from seed, 
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and a bed of the single varieties is a valuable addition to a flower- 
garden, as it affords, in a warm situation, an abundance of hand- 
some and often brilliant spring flowers, almost as early as the snow- 
drop or crocus. The genus contains many other lovely spring 
blooming plants, of which A. hortensis and A. fulgens have less 
divided leaves and Bplendid rosy-purple or scarlet flowers ; they 
require similar treatment Another aet ia represented by A. Pulsa- 




tilla, the Pasque-flower, whose violet blossoms have the outer surface 
hairy ; these prefer a calcareous soil. The splendid A. japonica, 
and its white variety called Honorine Jobert (fig. 108) the latter 
especially, are amongst the finest of autumn blooming hardy 
perenniala j they grow well in light soil, and reach 51 to 3 feet in 
height, blooming continually for several weeks. A group of dwarf 
species, represented by the native British A. nemorosa and A. 



apannina, are amongst the most beautiful of spring flowena for 
planting in woods and shady places. 




FlO. 108.— Anomonc Japonlca Honoriue Jobert. 

The Antirrhinum (Antirrhinum majus) is very easily managed. 
Sown in heat, and forwarded until the general time for planting 
out, it becomes a summer annual, and may bo so treated ; hot 
under a Blower and more hardy regime it may be sown in boxes in 
August, and pricked off into other boses and wintered in a frame, 
for, though not often destroyed, it sometimes suffers greatly in a 
severe season. So treated, and planted out in well-prepared beds of 
good friable garden soil, it will become very showy and effective, and 
if a good strain of seed has been obtained msny very beautiful kinds 
may generally be selected from the progeny. The named aorta are 
propagated by cuttings, and wintered iu a frame. Some of the 
doable-flowered varieties are interesting. There are forma with 
white, yellow, rose, crimson, magenta, and variously mottled and 
striped flowers, some of them of great beauty, 

The Auricula (Primula Auricula), a native of the Alps, hat been 
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an inmate of British gardens for about three hundred years, and is 
still prized by florists as one of their choicest flowers. The auricula 
loves a cool soil and shady situation. The florists' varieties are 
grown in rich composts, for the preparation of which numberless 
receipts have been given ; but many of the old nostrums are now 
exploded, and a more rational treatment has taken their place. 
Thus Mr Douglas, the most recent authority, writes {Hardy Florists* 
Flowers) : — 

" There is no mystery, as some suppose, about the potting, any more than 
there is about the potting material. The compost should consist of turfy 
loam four parts, leaf -mould one part, sharp river or silver sand one part, and 
a few bits of broken charcoal mixed with it. The pots to be used should be 
from 3 to 4£ inches in diameter, inside measure ; about 1 inch of potsherds 
should be placed in the bottom of each pot, and over this some fibrous turf, 
from which the fine particles of earth have been removed. The old soil 
should be shaken from the roots of the plants to be potted ; and before potting 
cut off, if necessary, a portion of the main root. In potting press the soil 
rather firmly around the roots." 

Auriculas are best grown in a cold frame mounted on legs about 2 
feet from the ground, and provided with hinged sashes. A graduated 
stage formed of wood battens 6 inches broad, with a rise of 2 inches, 
should be fixed so as to take each one row of pots, with the plants 
standing at about 15 inches from the glass ; the spaces between the 
shelves should be closed, while the top board of the back and the 
front should be hinged so as to be let down when desired for ventila- 
tion, the sashes, too, being movable for the same purpose, and also 
to afford facilities for examining and attending to the plants. This 
frame should face the north, and stand under shelter of a wall or 
hedge. No protection will be needed except in very severe frosts, 
when two or three thicknesses of garden mats may be thrown over 
the glass, and allowed to remain on until the soil is thawed, should 
it become frozen. 

Auriculas may be propagated from seed, which is to be sown as 
soon as ripe, in July or August, in boxes, kept under cover, and 
exposed only to the rays of the morning sun. When seed has been 
saved from the finer sorts, the operation is one of considerable nicety, 
as it not unfrequently happens that the best seedlings are at first 
exceedingly weak. They generally flower in the second or third 
year, a few good sorts being all that can be expected from a large 
sowing. The established varieties are increased by taking off the 
offshoots, an operation which is performed at the time of potting 
in July or the beginning of August. 

The original of the auricula is a hardy perennial herb, of dwarf 
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habit, bearing dull yellowish blossoms. This and the commoner 
forms raised from seed, as well as one or two doable forms, are interest- 
ing hardy border flowers. The choice florists' varieties are divided 
into five classes : — the green-edged, with the margins of the flowers 
green; the grey-edged, with the green margins powdered with 
meal so as to appear to be coloured grey ; the white-edged, with 
the mealy powder so dense as to cover the green ; the self a, which 
have none of the green variegation of margin seen in the fore- 
going, but are of some distinct colour, as purple, maroon, &c, but 
have, like the preceding, a white paste surrounding the eye ; and the 
alpine8, which resemble the selfs in not having any green marginal 
variegation, but differ in having a yellow centre more or less dense. 
The individual flowers of the first three groups of florists' auriculas 
show four distinct circles : — first the eye or tube, which should have 
the stamens lying in it, but sometimes has the pin-headed stigma 
instead, which is a defect ; second, the paste or circle of pure white 
surrounding the eye ; third, the body colour, a circle of some dark 
tint, as maroon or violet, which feathers out more or less towards 
the edge, but is the more perfect the less it is so feathered, and is 
quite faulty if it breaks through to the outer edge ; fourth, the 
margin, which is green or grey or white. These circles should be 
about equal in width and clearly defined, and the nearer they are to 
this standard the more perfect is the flower. In the group of selfs 
the conditions are the same, except that there is no margin, and con- 
sequently the body colour, which should be uniform in tone, extends 
to the edge. In the alpines there should be no paste or white 
surrounding the eye, but this space should be either golden-yellow 
or creamy-yellow, which makes two subdivisions in this group; and 
the body colour is more or less distinctly shaded, the edges being 
of a paler hue. There is besides another group yet in its infancy, 
the laced alpines, in which a distinct and regular border of colour 
surrounds each of the marginal lobes. 

The following is a small selection of good sorts now obtain- 
able : — 

Green-edged.— Leigh's Col. Taylor, Booth's Freedom, Iitton's Imperator, 
Ashton's Prince of Wales, Trail's Prince of Greens, Page's Champion, Bee- 
stou's Apollo, Trail's Anna. 

Qrey-edged.— Headly's George Iightbody, Lancashire's Lancashire Hero, 
Sykes's Complete, Kay's Alexander Meiklejohn, Walker's George Levick, 
Headly's C. £. Brown, Cunningham's John Waterston. 

White-edged. — Heap's Smiling Beauty, Hepworth's True Briton, Ashworth's 
Regular, Taylor's Glory, Summerscale's Catherina, Lee's Bright Venus, 
Walker's John Simonite, Smith's Anne Smith. 
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£«(#.— Netherwood's Othello, Campbell's Pizarro, Spalding's Blackbird 
Pohlman's Garibaldi, Turner's C. J. Perry, Lightbody's Meteor Flag. 

Alpines.— Turner's John Leech, Turner's Bessie Kay, Gorton's Diadem, 
Turner's A. F. Barron, Turner's Jessie, Turner's Susie Matthams. 

The Carnation (Dianthus Caryophyllus), a native, as some 
suppose, of Italy, but occasionally found in an apparently wild state 
in England, has long been held in high estimation as a garden 
flower, not only for the beauty but for the delightful fragrance of 
its blossoms. The varieties are numerous, and are ranged under 
three groups, called bizarres, flakes, and selfs. The Picotees, from 
their distinctness of character, are now looked upon as if they were 
a different plant, whereas they are only a seminal divergence from 
the carnation, but their numbers and variety, which are entirely 
owing to the assiduous endeavours of the modern florist to vary and 
to improve them, have amply justified their separation. 

The true carnations, as distinguished from picotees, are those 
which have the colours arranged in longitudinal stripes or bars of 
variable width on each petal, the ground colour being white. The 
bizarres are those in which stripes of two distinct colours occur on 
the white ground, and it is on the purity of the white ground and 
the clearness and evenness of the striping that the technical merit 
of each variety rests. There are scarlet bizarres marked with scarlet 
and maroon, crimson bizarres marked with crimson and purple, 
and pink and purple bizarres marked with those two colours. The 
flakes are those which have stripes of only one colour on the white 
ground, and here we have purple flakes striped with purple, scarlet 
flakes striped with scarlet, and rose flakes striped with rose colour. 
There are still the selfs, or those showing one colour only, as white, 
crimson, purple, &c, and these are commonly called doves. 

The Picotee differs from the carnation in having the petals laced 
instead of striped with a distinct colour ; the subgroups bear the 
designations red-edged, purple-edged, rose-edged, and scarlet-edged, 
all having white grounds ; each group divides into two sections, 
the heavy-edged and the light-edged respectively. In the heavy- 
edged sorts the colour appears to be laid on in little touches, passing 
from the edge inwards, but so closely that they coalesce into one line 
of colour from ^ to ^ of an inch broad, and more or less feathered 
on the inner edge, the less feathered the better ; while the light- 
edged sorts display only a fine edge, commonly called a wire edge, of 
colour on the white ground. To these have to be added yellow 
picotees, a group of great beauty, but as yet deficient in correctness 
of marking. 
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Even the choice varieties of the carnation or picotee may be very 
successfully grown in most unfavourable localities ; but the com- 
moner sorts, such as may be raised freely from seed, on account of 
their robust constitution, are perhaps to be preferred for the ordinary 
flower garden ; while the single-flowered sorts are by no means to 
be .despised, especially those having decided colours. It is by 
selecting the best seedlings that new varieties of merit are produced. 
The established varieties are propagated by layers or by pipings, the 
former plan being adopted with healthy plants in an ordinarily 
congenial season. The latter is sometimes had recourse to when the 
plants do not produce young shoots of sufficient length to admit 
of their being layered; and the cuttings, planted underdose glasses 
in a bed where there is a very slight bottom heat, will generally root. 
Layering is, however, a more expeditious mode. It is performed at 
the time the plants are in flower, or as soon after as possible. The 
rooted layers may be removed and potted or planted out towards the 
end of September, or early in October, the choice sorts being potted 
in rather small pots and kept in a cold frame during winter, at which 
season the great enemy to be guarded against is damp. 

The soil for carnations and picotees should be a good turfy loam, 
free from wireworm, and as fibry as it can be obtained ; to four 
parts of this add one part of rotten manure and one of leaf-mould, 
with sufficient sharp sand to keep it loose. A moderate addition of 
old lime rubbish, if attainable, will also be an advantage. This 
should be laid up in a dry place, and frequently turned over with 
the fork or spade, so as to be in a free friable condition for use 
towards the end of February or early in March. As to the size of 
the blooming pots, Mr Douglas observes : — 

"I do not care to use them larger than 10 Inches in diameter, inside 
measure, and three plants may be put into a pot that size ; a 9-inch pot may 
be used for a pair of a strong-growing sort, while weaker growers may be 
potted two in an 8-inch or even a 7-inch pot. If it is intended to propagate 
all the layers produced, that must be taken into account, as the plants will 
not have so good a chance in a small as in a large pot. After potting they 
should be kept in a well-ventilated frame until established, and set in the 
open air in an open sunny spot when the weather becomes genial, the flowering 
stems being tied up carefully as they grow up. At the flowering season they 
should be put in a thoroughly ventilated glass house, where they can be 
shaded from bright sunshine, or under the protection of a canvas screen to 
keep off rain and sun. Where there is any tendency in the flowers to burst 
the calyx on one side, the other divisions should be slit down a little, and the 
calyx should have a ligature, not too tight, of thread or matting; this, if done 
early, will prevent the petals falling aside and destroying the symmetry of 
the flower." 
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The groups are so numerous that to name a selection of the best 
sorts would occupy too much space. Ample information on this head 
may be obtained from Mr Douglas's book already referred to (Hardy 
Florists* F lower s)\ and critically descriptive lists of all the varieties 
then grown, by the highest authority, Mr E. S. Dodwell, will be found 
in the volumes of the Florist and Pomologist for 1876 and 1877. 

The Chrysanthemum (Chrysanthemum sinense) is one of the 
most popular of autumn flowers. It is a native of China, whence it 
was long since introduced. The small-flowered pompons, and the 
grotesque-flowered Japanese sorts are of more recent date, the former 
having originated from the Chusan daisy, a variety introduced 
by Mr Fortune in 1846, and the latter having also been intro- 
duced by the same traveller about 1862. The plants may be in- 
creased by division, in March or April, the divided portions being 
planted in beds of rich soil, under the shelter of a wall or fence, as a 
safeguard against cold and stormy weather. The shoots should be 
thinned out to about four or six from each root, and these should be 
staked as they grow up. They look extremely well in such a border, 
if arranged in two or three rows according to their heights, and with 
a judicious intermixture of colours, the advantage of growing them 
in this way being that a canvas screen can be put over them, by 
which means they flower in greater perfection, and last longer. 
They are of the easiest culture, even in town gardens. 

The chrysanthemum is, however, x>f very great importance as a 
greenhouse plant for autumn and winter flowering, and for this pur- 
pose, as well as for exhibition culture, it is generally raised from 
cuttings, or suckers, which are taken off by some growers about 
October, and planted singly in 3-inch pots, the plants being wintered 
in cold frames, and shifted into larger-sized pots about March ; 
they are topped when about 6 inches high, and the young shoots 
thus induced are again topped when 8 or 4 inches long. Others 
take short cuttings in March, and strike them quickly in a 
mild hotbed, airing freely as soon as rooted, and shifting and stop- 
ping as in the other case. As soon as fine weather sets in in June, 
the plants, having received one or two previous shifts according to 
the size which they are required to reach, should be plunged outdoors 
in a tolerably open spot, and there carefully watered and syringed. 
About the middle of July they should be shifted into their blooming 
pots, the pompons requiring a less size than the large-flowered and 
Japanese sorts, and after the end of July it is not advisable to con- 
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tinue the topping — technically "stopping"— of the young shoots, 
as it may interfere with the blooming. As soon as the flower-buds 
become visible, the plants are benefited by a watering of weak liquid 
manure two or three times a week. The pots should still be plunged 
in a bed of coal ashes or cocoa-nut refuse, till about the end of 
September, when they should be put under glass as a precaution 
against injury from autumn frosts, having, however, full ventilation 
by day. Abundant root watering is necessary until the flowers are 
developed, when the supply may be slightly diminished, and the 
atmosphere should be kept dryish by abundant ventilation. The 
compost used for potting in all the stages after the cuttings, for which 
any light earth will suffice, should consist of four parts loam to one 
of rotten dung and one of leaf-mould, giving rather more leaf-mould 
and less manure for the first potting, and rather more manure for 
the last ; a little coarsely-pounded gritty matter may be added 
advantageously. For the large-flowered sorts 11-inch pots are large 
enough to produce very handsome specimens, and 8-inch pots suffice 
for the pompons, but very useful plants may be had in smaller pots 
than these. For fine specimen flowers only a single shoot is allowed 
to grow up, and this goes on unstopped, and finally develops two or 
three very large flowers ; these latter require disbudding, as some 
sorts give the best flowers from the terminal buds, others from the 
side buds. The aphis or green fly is a great enemy to the plants, 
and must be kept under ; dusting the hearts of the shoots with 
tobacco powder is a safe and efficient remedy; but, whatever be the 
method employed, it should be applied before the blossoms open. 
The following are a few of the best varieties in each section : — 

Large-flowered.— Abb6 Passaglia, Alfred Salter, Beethoven, Beverley, Dr 
Brock, Emily Dale, Empress of India, George Glenny, Golden Beverley, 
Jardin des Plantes, Lady Hardinge, Mrs George Bundle, Mrs Heale, Prince 
Alfred, Prince of Wales, Princess of Wales, Venus, White Globe. These are 
all incurved flowers. To them might be added, for their merit as conservatory 
specimen plants, Chevalier Domage, Crimson Velvet, Julie Lagravere, and 
Mrs Forsyth. 

Japanese.— Elaine, Fair Maid of Guernsey, James Salter, and Wizard, early 
sorts ; Dr Masters, Fulton, Grandiflora, Hero of Magdala, Meg Merrilees, 
Purpureum album, Red Dragon, and The Daimio, later sorts. 

Anemone-flowered. — Acquisition, Empress, Fleurde Marie, Gluck, King of 
Anemones, Lady Margaret, Louis Bonamy, Miss Margaret, Miss Pe thers, 
Prince of Anemones, Princess Louise, Sunflower. 

Pompon. — Adonis, Andromeda, Brilliant, General Canrobert, Mdlle. 
Martha, Modele, St Michael, Salamon. To these may be added of Anemone- 
flowered pompons— Antonius, Astrea, Calliope, Cedo Null! (four colours), 
Firefly, Jean Hachette, Madame Montels, Marie Stuart, Miss Nightingale, 
Mr Ast e, Perle, Rose Marguerite, Virginale. 
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Within the last few years a new race of dwarf-growing early-blooming 
Varieties has sprung up, and these are now increasing in number. They 
come into flower in August and September, and are extremely useful for 
filling up exhausted beds in the flower garden as well as for cutting. They 
are cultivated exactly as the others. The following are useful sorts of this 
group :— Adrastus, Chromatella, Delphine Caboche, Fr6d£ric Pel6, Madame 
Alphonse Dufoy, Madame Picoul, Precocity Scarlet Gem, Souvenir d'un Ami. 

The Crocus sets our gardens aglow with its bright colours al- 
most as soon as winter has departed. These crocuses of the flower 
garden are mostly seminal varieties of C. vermis and C. aureus, the 
former yielding the purple and striped, and the latter the yellow 
varieties. The headquarters of the genus is in Eastern Europe and 
Asia Minor, but C. vermis is found wild in some parts of England. 
It has been much improved by Dutch florists, and large quantities 
are annually imported from Holland. The crocus succeeds in any 
fairly good garden soil, and is usually planted near the edges of beds 
or borders in the flower garden, or in broadish patches at intervals 
along the mixed borders. The roots or corns should be planted 
3 inches below the surface, and as they become crowded they should 
be taken up and replanted with a refreshment of the soil, at least 
every five or six years. Crocuses have also a pleasing effect when 
dotted about on the lawns and grassy banks of the pleasure ground. 
Some of the best of the varieties are : — 

Purple : David Rizzio, Sir J. Franklin. Shaded light blue : Lilaceus superbus. 
Blue tipped with white : Ne plus ultra. Striped : Albion, La Majestueuse, Sir 
Walter Scott, Cloth of Silver. White: Caroline Chisholm. Yellow: Large 
Dutch, Cloth of Gold. 

The species of Crocus are not very readily obtainable, but those 
who make a speciality of hardy bulbs ought certainly to search them 
out and grow them. They require the same culture as the more 
familiar garden varieties; but, as some of them are apt to suffer from 
excess of moisture, it is advisable to plant them in prepared soil in 
a raised pit, where they are brought nearer to the eye, and where 
they can be sheltered when necessary by glazed sashes, : — which, 
however, should not be kept closed except when the plants are at 
rest The autumn-blooming kinds include many plants of very 
great beauty. 

- Of the spring-flowering species, there are C. aureus, susianus, stellaris, 
Bulphureug, chrysantjius, mesiacus, Olivieri, and vitellinus, having yellow 
flowers of various shades; C. vermis, etruscus, Imperati, minimus, suaveolens, 
and veluchensis, with blue or lilac flowers; C. albiflorus, Fleischerianus, 
versicolor, strictus, and biflorus, with white or whitish flowers. Of the 
autumn-blooming species, there are C. speciosus, Clusianus, medius, Orpha- 
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nldli, liragilloniB (odorus), Pallaili, Thomssll, SalzmannUnus, nndlflonu. 
automnalla, serotinus, Sleberl, Cartwrlghtlanus, and byiautiuus, with UUc or 
purple Bowers ; (!. Boryauua, vallicoln, hadrtaticus, cancelUtui, udCsmlwi- 
sedtamis, with white er whitish (lowers ; sod C. Bch&rojaiil with flowers of ■ 
rich saffron yellow. 

The Crown Imperial [Fritillaria imperialis, fig. lOfl) grows up 
to a height of about 3 feet, the lower 
part of the stoutish stem being fur- 
nished with leaves, while near the top 
is developed a coronal of large pendent 
flowers surmounted by a tuft of bright 
green leaves like those of the lower part 
of the stem, only smaller. The flowers 
are bell-shapei, yellow or red, and in 
tome of the forms doable. The plant 
grows freely in good garden soil, prefer- 
ring a deep well-drained loam, and. is all 
the better for a top-dressing of manure 
ss it approaches the flowering stage. 
Strong clumps of five or six roots of 
one kind have a very fine effect It is a 
very suitable subject for the back row in 
mixed flower borders, or for recesses in 
the front part of shrubbery borders. It 
flowers in April or early in May. There 
are a few named varieties, but the most 
generally grown are the single and doable 
yellow, and the single and double red, 
the single red having also two prettily 
variegated varieties, in which the leaves ji gi iob.— FHtlUaria 
are striped respectively with bands of Imperial!*, 

white and yellow. 

The Dahlia of the florist (Dahlia variabilis) yields two groups or 
varieties, which are known as show and fancy dahlias,— the former 
consisting of all self-coloured flowers and those light-ground ones 
which are edged, tipped, or laced with a dark colour; the latter, all 
flowers with the colour in stripes like a carnation, and all darker- 
groand flowers tipped with white. Besides these there are bedding 
dahlias, which are dwarf-growing sorts with decided colours, much 
used in flower-gardens where large effects are required to be pro- 
duced ; and pompon dahlias, which are very symmetrica] small, 
flowered sorts, better adapted for cutting than the more hulk y flowers 
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of the show varieties. The single-flowered D. coccinea, a most brilli- 
ant and highly effective ornamental plant, with some other allied 
kinds, has recently attracted much attention, and can be com- 
mended as an admirable half-hardy border flower, and well adapted 
for cutting to fill large vases. It is rather more delicate than the 
forms of D. variabilis, and the tuberous roots are very apt to be lost 
during winter, but it is readily raised from seeds, and if sown early 
flowers the same season. The varieties of the florists' dahlia selected 
for the flower garden should be those only which are of effective 
colours, whether selfs or others, and such as throw out their flower 
heads on long stalks clear of the foliage. The same remark applies 
to the pompons. 

New varieties are procured from seed, which should be sown in 
pots or pans towards the end of March, and placed in a hotbed or 
propagating pit, the young plants being pricked off into pots or boxes, 
and gradually hardened off for planting out in June ; they will 
flower the same season if the summer is a genial one. The older 
varieties are propagated by dividing the large tuberous roots, in 
doing which care must be taken to leave an eye to each portion of 
tuber, otherwise it will not grow. Bare varieties are sometimes 
grafted on the roots of others (see fig. 57, p. IS2). The best and 
most general mode of propagation is by cuttings, to obtain which 
the old tubers are placed in heat in February, and as the young 
shoots, which rise freely from them, attain the height of S inches, 
they are taken off with a heel, and planted singly in small pots filled 
with fine sandy soil, and plunged in a moderate heat They root 
speedily, and are then transferred to larger pots of light rich soil, 
and their growth encouraged until the planting-out season arrives, 
which is about the middle of June. 

Dahlias succeed best in an open situation, and in rich deep loam, 
but there is scarcely any garden soil in which they will not thrive, 
if it is manured. For the production of fine showy flowers the ground 
must be deeply trenched, and well manured annually. The branches 
as well as the blossoms require a considerable but judicious amount 
of thinning ; they also need shading in some cases, and individual 
protection from rain and wind. They may stand singly like com- 
mon border flowers, but have the most imposing appearance when 
seen in masses arranged according to their height. Florists usually 
devote a plot of ground to them, and plant them in lines 5 to 10 
feet apart. This is done about the beginning of June, sheltering 
them if necessary from late frosts by inverted pots or in some other 
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convenient way. Old roots often throw up a multitude of stems, 
which render thinning necessary. As- the plants increase in height, 
they are furnished with strong stakes, to secure them from high 
winds. Dahlias flower on till they are interrupted by frost in 
autumn. The roots are then taken up, dried, and stored in a 
cellar or shed where they may be secure from frost and damp. 

The Delphinium, or Bee-Larkspur, is so called from the resem- 
blance of the petals in the original species, D. elatum, to the hairy 
body of a bee. The original had comparatively small flowers, but by 
hybridizing they have been very much increased in size, and im- 
proved in quality, and now constitute one of the brightest orna- 
ments of the mixed border, or the shrubbery group, often throwing 
up secondary blooming stems, especially if the first are removed in 
good time, instead of being allowed to form seeds. The colour 
varies from reddish-blue to pale blue or grey, but the prevailing one 
is dark blue. Delphiniums need a good rich soil, that of a loamy 
character being the best. They must be replanted at least every 
second year, and the soil either renewed or well manured and 
thoroughly broken up. Replanting may be done equally well early 
in autumn or when growth recommences in spring. The commoner 
single varieties, such as the brilliant D. formosum, may be repro- 
duced with but slight variation from seed, but the double ones must 
be propagated by division. Unless sown as soon as ripe the seed is 
apt to take long to vegetate. If novelties are required, the flowers 
can be cross-fertilized. For mere propagation the best method is 
division; for this purpose the stems should be cut down early, say in 
July, the offsets when ready potted into small pots of light soil, and 
wintered in a frame. The plants should be well exposed to the sun, 
but sheltered from strong winds, and promptly and carefully staked. 
In a mixed border they should be planted in one of the back rows ; 
but their spire-like inflorescence is very effective when they are 
planted several together in a group or bed in the front part of the 
shrubbery border. They vary in height from 3 to 6 feet The 
following are some of the best modern varieties : — 

Single-flowered,— Amabllis, Belladonna, Celestial, Glolre de St Mande\ 
Madame Chatt, Madame Henri Jacotot, Mrs Gerard Leigh. 

Double-flowered.— Barlowi, Clair Courant, grandiflorum plenum, Keteleeri, 
Manteau de Minerva, Eoi Leopold, Pompon Brilliant, Mrs J. Helme. 

The Gladiolus (fig. 110) has become one of our most popular 
flowers, and is a striking ornament of our gardens during the late 
summer months. The modern race, of flowers has sprung from G. 
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■t! grown to a smaller extent, and confe in 



gandavensis, bat others at 
at an earlier season. G. car- 
dinalis, crnentus, and fori- 
bundus belong to this latter 
series, and are pretty subjects 
for the mixed borders, while 
for beds G. brenehleyensis, 
one of the early hybrids, is 
still one of the most brilliant 
and effective, the flowers being 
of a glowing scarlet The 
choicer kinds afford a variety 
of colours, including white, 
yellow, blush, rose, salmon, 
cerise, scarlet, crimson, and 
rosy-purple, many of them 
being prettily striped or 
blotched. Being tall (8 to i 
feet], and spare of leaves, 
they are most effective when 
planted in beds furnished be- 
low with some bushy foliige 
plants, between which their 
spikes of brilliant Bowers may 
appear; or they may be 
planted in the mixed border, 
where clumps of half a dozen 
roots of one kind have a nrach 
finer appearance than when 
they are dotted about singly. 
A deep sandy loam is the 
best soil for the gladiolus, and 
this should be trenched up in 
October and enriched with 
veil-decomposed manure, con- 
sisting partly of cow dung, 
the manure being disposed 
altogether below the bulbs, 
a layer at the bottom of the 
upper trench, say 9 inches 
from the surface, and another layer at double that depth. The 




Fra. 110. -Gladiolus. 
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bulbs (technically, conns) should be planted in succession at 
intervals of two or three weeks through the months of March, 
April, and May. They should be planted about 3 inches deep, 
a little pure soil or sand being laid over each before the earth is 
closed in about them, an arrangement which may be advantageously 
followed with bulbous plants generally. In hot summer weather 
they should have a good mulching of half -rotten manure, and, as 
soon as the flower spikes are produced, liquid manure may occa- 
sionally be given them with advantage. 

The gladiolus is easily raised from seeds, which should be sown in 
March, in pots of rich soil placed in heat, the pots being kept near 
the glass after they begin to grow, and the plants being gradually 
hardened to permit their being placed out-of-doors in a sheltered 
spot for the summer. In October they will .have ripened off, and 
must be taken out of the soil, and stored in paper bags in a dry room 
secure from frost. They will have made little bulbs from the size 
of a hazel nut downwards, according to their vigour. In the spring 
they should be planted like the old bulbs, and the larger ones will 
flower during the season, while the smaller ones must be again 
harvested and planted out as before. 

The following are good varieties of their respective colours, but 
new varieties are continually appearing, which have at least the 
merit of constitutional vigour : — 

Crimson, Scarlet, Bed, dee.— Horace Vernet, John Waterer, Lord Brld- 
port, Victory, Virgil, Lord Napier, Hesperia, Magnificent, Astrea, Lycorls, 
Addison, Meyerbeer. 

Rose, Salmon, <fcc— Figaro, Mons. Legouve, Sappho, Madame Furtado 
Oberon, Grandeur, Ulysse, Milton, Ninon de l'Enclos, Sir Joseph Paxton. 

Purple.— Antiope, Eugene Scribe, Robert Fortune, Lacepede, Thomas 
Me th ven, Madame Vilmorin, La Favorite, Mozart. 

White ground. — Accius, Mrs Reynolds Hole, Beine Blanche, Canova, 
Hogarth, Osci, Didon, Norma, Sylphide, Madame Adele Souchet, Berth e 
Babourdin. 

Yellow.— Citrinus, Nestor, Yellow King, Ophir, Croesus, Pactolo. 

The Hollyhock (Althsea rosea), one of the most stately of our 
garden flowers, is a native of the Levant, but has been very greatly 
improved in the hands of the florist, and the finer double kinds are 
much varied in colour and very handsome. It is a perennial, but 
often a short-lived one, and is not to be had in perfection unless a 
supply of young plants is raised annually. It requires an abund- 
ance of manure and a deep well-worked soil, which should be fully 
exposed to the winter's frost before planting. The plants of choice 
varieties are struck from eyes in autumn and potted, and kept in 

P 
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cold frames through the winter, being planted out towards the end 
of April, early-rooted spring cuttings from strong pot plants pre- 
served over winter in frames being planted about the same time and 
yielding an earlier bloom. As an ordinary border flower, the holly- 
hock may be raised from seed, good parents producing good 
offspring, and often reproducing the same colour with but little 
variation, unless they are cross-fertilized, when new varieties may 
be expected. • The seeds, may either be sown as soon as ripe in boxes 
kept under cover, or in the May following, and the young plants 
should after some few weeks probation to gain strength, be put out 
where they are to flower, and they will bloom well the following 
year. This is the best plan to adopt in gardens when exhibition 
flowers are not grown. Of late years the plant has suffered much 
from attacks of a parasitic fungus, Puccinia malvacearum, which is 
difficult to eradicate, though sometimes a strong solution of soft 
soap and sulphur, or of Gishurst compound, has been effectual in 
resisting its progress. The month of August is the ordinary bloom- 
ing season. 

The following are a few good sorts for a beginner:— Acme, Black Gem, 
Constance, Conquest, Edward Speed, Eleanor, Emperor, Fire King, Golden 
Drop, Incomparable, Jessie Dean, Joshua Clarke, Marvellous, Mr Chater, 
Octavia, Ruby Queen, Scarlet Gem, Tyrian Prince. 

The Hyacinth (Hyacinthus orientalis), one of the most beautiful 
and fragrant of spring flowers, is a native of Levant, where it 
occurs abundantly, in form not unlike our common harebell It 
has long been a favourite in the East ; but it has been brought to 
its present artificial perfection in Holland, chiefly since the begin- 
ning of the last century, and the bulbs are annually imported from 
Haarlem and its vicinity in very large numbers. 

The hyacinth delights in a rich light sandy soil. The Dutch in- 
corporate freely with their naturally light soil a compost consisting 
of one-third coarse sea or river sand,' one-third rotten cow dung 
without litter, and one-third leaf-mould. The soil thus renovated 
retains its qualities for six or seven years, but hyacinths are not 
planted upon the same place for two years successively, intermedi- 
ary crops of narcissus, crocus, or tulips being taken. A good com- 
post for hyacinths is sandy loam, decayed leaf-mould, rotten cow 
dung, and sharp sand in equal parts, the whole being collected and 
laid up in a heap and turned over occasionally. Well drained beds 
made up of this soil, and refreshed with a portion of new compost 
annually, would grow the hyacinth to perfection. The best time 
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to plant the bulbs is towards the end of October ; they should be 
arranged in rows, 8 inches asunder, there being four rows in 
each bed. The bulbs should be sunk about 3 or 4 inches deep, 
with a small quantity of clean sand placed below and around each 
of them. The beda should be covered with decayed tan-bark or 
cocoa-fibre, or half-rotten dung litter, and in severe weather 
with mats supported on hoops, which may be continued at night 
when the planta have grown up, but they should have full ei- 




Fro. 111.— Hyacinth In glass (a); do. la triplet glass (8). 
posure to daylight. As the flower-stems appear, they are tied to 
little rods to preserve them from accident If the bulba are at ell 
prized, the stems should be broken off as soon as the flowering is 
over, so as not to exhaust the bulbs ; the leaves, however, must be 
allowed to grow on till matured, but sa soon as they assume a yellow 
colour, the bulbs maybe taken up, the leaves cut off near their base, 
and the bulba laid out in a dry airy shady place to ripen, after which 
they are cleaned of loose earth and skin, ready for storing. It is the 
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practice in Holland, about a month after the bloom, or when the 
tips of the leaves assume a withered appearance, to take up the 
bulbs, and to lay them sideways on the ground, covering them with 
an inch or two of earth. About three weeks later they are again 
taken up and cleaned. In the store-room the roots should be kept 
dry, well-aired, and apart from each other. 

Few plants are better adapted than the hyacinth for pot culture 
as greenhouse decorative plants ; and by the aid of forcing they may 
lie had in bloom as early as Christmas. They flower fairly well in 
5-inch pots, the stronger bulbs in 6-inch 
pots. To be in bloom at Christmas, they 
should be potted early in September, in 
a compost resembling that already re- 
commended for the open-air beds ; and, 
to keep np a succession of bloom, others 
should be potted at intervals of a few 
weeks till the middle or end of Novem- 
ber. The bulbs should be planted about 
level with the soil, and if a little sand 
is put immediately around them so 
much the better. The pots should be 
set in an open place on a dry hard bed 
of ashes, and be covered over to a depth 
of 6 or 8 inches with the same material ; 
and when the roots are well developed, 
which will take from six to eight weeks, ; 
they may be removed to a frame, and - -^SC^f^S? • 
gradually exposed to light, and then Fra j^g,,,,^ Hyacinth, 
placed in a forcing pit in a heat of from 

80° to 70°. When the flowers are fairly open, they may be removed 
to the greenhouse or conservatory. 

The hyacinth may be very successfully grown in glasses (fig. 1 1 1 
a, b) for ornament in dwelling houses. The glasses are filled to the 
neck with rain water, a few lumps of charcoal being dropped into 
them. The bulbs are placed in the hollow provided, for them, so 
that their base just touches the water. This may be done in Sep- 
tember or October. They are then set in a dark cupboard for a few 
weeks till roots are freely produced, and then gradually exposed to 
light in the living room. 

There are both single and double-flowered varieties, but the single 
are generally preferred, as the bells ore arranged more closely, so that 




FLOWERS. 229 

they form a better spike than the doubles. A few good sorts are 
named below : — 

Reds.—Oi singles— Cavaignac, Lina, Macaulay, Norma, Sultan's Favourite, 
Von Schiller, Vuurbaak, Josephine, Fabiola, Robert Steiger, Madame 
Hodgson, Einmeline. Of doubles— Lord Wellington, Waterloo, Milton. 

Blues.— Ot singles— Argus, Charles Dickens, Grand Lilas, Haydn, Lord 
Palmerston, Orondates, Baron von Tuyll, Bleu Morant, Leonidas, General 
Havelock, Feruck Khan, Von Humboldt ; the last three very dark. Of 
doubles— Laurens Eoster, Van Speyk, Bloksberg. 

Whites. — Of singles— Grand Vainqueur, Mont Blanc, Queen of the Nether- 
lands, Grand Vedette, Madame Van der Hoop, La Franchise, La Grand esse, 
Elfrida (blush), Grandeur a Merveille (blush), Alba Maxima, Mirandoline, 
Queen Victoria. Of doubles— La Tour d'Auvergne, Prince of Waterloo, 
Jenny Lind. 

Yellow8.—Ot singles— Ida, Bird of Paradise, Due de Malakoff (striped with 
red). Of doubles— Jaune Supreme, Ophir d'Or, Croesus. 

To these may be added the early-flowering single white Roman hyacinth, 
(fig. 112), a small-growing pure white variety, remarkable for its fragrance, 
and well adapted for forcing, as it can be had in bloom if required by 
November. For windows it grows well in the small glasses commonly used 
for crocuses; and for decorative purposes should be planted about five bulbs 
in a 5-inch pot, or in pans holding a dozen each. If grown for cut flowers 
it can be planted thickly in boxes of any convenient size. 

The Iris family includes a large number of kinds of various 
habit and character, all of them being plants of exceeding beauty, 
and remarkable for their brilliant colours, and for having the three 
outer segments of their flowers reflexed. There are two well-dis- 
tinguished groups called the bulbous and the rhizomatous. The 
hardier bulbous irises, including the Spanish iris (I. Xiphium), and 
the English iris (I. xiphioides), require to be planted in thoroughly 
drained beds in very light open soil, moderately enriched, and 
should have a rather sheltered position. Both these present a loug 
series of beautiful varieties of the most diverse colours, flowering 
in June and July, the smaller Spanish iris being the earlier of the 
two. There are many other smaller species of bulbous iris. Being 
liable to perish from excess of moisture, they should have a well; 
drained bed of good but porous soil made up for them, in some 
sunny spot, and in winter should be protected by a 6 -inch covering 
of half -decayed leaves or fresh cocoa-fibre refuse. To this set belong 
I. persica, reticulata, filifolia, Histrio, juncea, and others. 

The herbaceous perennial irises, known commonly as the flag irises, 
are for the most part of the easiest culture ; they grow in any good 
free garden soil, the smaller and more delicate species only needing 
the aid of turfy ingredients, either peaty or loamy, to keep it light 
and open in texture. The earliest to bloom are the forms of Iris 



230 EPITOME OF GARDENING. 

pumila, whioh blossom during March, April, end May, and are quite 
dwarf in habit I. susiana and I. iberica (fig. 113) with singularly 
mottled Sowers, also dwarf in habit, bloom in April and May ; and 
during the latter month and the following one most of the larger 
species, such as I. germanica, florentina, pallida, variegata, amoana, 
flavescena, aombucina, neglects, mtbenica, kc, produce their 
gorgeous flowers. Of many of the foregoing there are, besides the 
typical form, a considerable number of named garden varieties. 




fig. lis.— Iris Iberica. 

-■ The beautiful Japanese Iris Ka>mpferi (fig. 114) is of comparatively 
modern introduction, and though of a distinct type is equally 
beautiful with the better known species. In their outer segments 
they are rather spreading than deflexed, forming an almost circular 
flower — quite so in some of the very remarkable duplex varieties, 
in which six of these broad segments are produced instead of three. 
Of this too there are numberless varieties cultivated under names. 
They require a sandy peat soil, on a cool moist subsoil. 

The Lily (Lilium) is a very popular family of hardy bulbous 
flowers, and ons which takes a high position in public estimation. 
The species are very handsome, and some of them have long been 
grown. They ave so numerous and varied that no general cultural 
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inatructiona will be alike suitable to alL Some species, as L. 
Martagon, caudidum, chalcedonicum, Szovitzianum, and others, 
will grow in almost any good garden soil, and succeed admirably 
in loam of a rather heavy character. L. chalcedonicum has an 
especial dislike to peat, which on the other hand suits the tiger lily 
(L. tigrinum) well, and is indispensable for the beautiful American 




FIG. 111. — Irfi Ksmpferi. 



L. auperbum and canadense. The choice and more delicate species, 
such as the magnificent L. anratum, apeciosum, and Krameri, 
which have come to us in comparatively recent times from Japan, 
the Californian L. Humboldt ii, pardalinnm, &c. , and the splendid 
hybrid L. Parkmanni, are more particular as to soil, and require a 
deep bed of mixed turfy loam and peat, with plenty of sharp grit 
nnd a cool moist bottom. The margin of rhododendron beds, where 



232 



EPITOME OF GARDENING. 



there are sheltered recesses amongst the plants, suit many of the 
more delicate species well, partial shade and shelter of some kind 
being essential. The bulbs should be planted about 6 inches below 
the surface, which should at once be mulched over with half-decayed 
leaves or cocoa-libra to keep oat frost. 




Fia. llfi.— Lllium stratum (plant). 

Dr Wallace, who baa paid much attention to the culture of these 
plants, remarks in bis Notes an Lilies, that — 

" Lilies require, so far as their roots are concerned, a cool bottom, abun- 
dant moisture, and tor moot kinds a free drainage." He alto recommends 
to "plant deeply, lay a to 8 Inches, go that the roots may easily get Into a 
moist subsoil, and be sheltered from the scorching drying Influence of the 
snn'e rays, to plant early in the autumn, so that the roots may be at work all 
the winter, and to plant in a cool shady border, not eihaueted by the roots 
of trees, where the roots may always obtain moisture, and yet not be 
saturated." 

The noble L. t 



a (figs. 116 and 116), with its large white 



flowers, haring a yellow band and numerous red or purple spots, 
is a magnificent plant when grown to perfection, and bo are the 




Fig. lie. — Lilliun aorattun (flower). 
varieties called rubro-rittatum and cruentum, which have the cen- 
tral band crimson instead of yellow. OfL. speciosnm, also Japanese, 




?iq. 117.— littmn Bzovitziimum (coIcMcutn). 
the true typical form and the red-spotted and white varieties are 
grand plants for late summer blooming in the conservatory. The 
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tiger lily, L. tigriimm, and its varieties Fortuuei, splendidum, and 
flore-pleno, are amongst the best species for the flower garden, L, 
Thunbergianum and its many varieties being also good border 
flowers. The pretty L. Leiehtlinii and colchicum ( — Szovitziamini, 
lig. 117), with drooping yellow flowers, and the scarlet drooping, 
flowered I., tenuifolium make up, with those already mentioned, a 
series of the finest hardy flowers of the summer garden. The Indian 
L.giganteum (fig. 118) II perfectly distinct in character, having broad 
heart-shaped leaves, and a noble stem 10 feet high, bearing a dozen 
or more large deflexed, funnel- 
shaped, white, purple-stained 
flowers; and the Chinese L. 
cordifolium is similar in cha- 
racter, but dwarf er in habit. 

For pot culture, the soil 
should consist of three parts 
turfy loam to one of leaf-mould 
and thoroughly rotted manure, 
adding enough pure grit to keep 
the mass porous. If leaf-mould 
ii not at hand, turfy peat may 
be substituted for it The 
plants should be potted in 
October. The pots should be 
plunged in a cold frame and 
protected from frost, and about 
May may be removed to a 
sheltered and moderately shady 
place out-doors to remain till 
they flower, when they may lie 
removed to the greenhouse. This treatment suits L. auratum, 
the splendid varieties of L. speciosum, and also the chaste-flowering 
trumpet-tubed L. longiflorum, and its varieties. 

The Lobelia is familiar in gardens under two very different forms, 
that of the dwarf-tufted plants used for summer bedding, and that 
of the tall showy perennials. Of the former the best type is L. 
Erinus, growing from 4 to G inches high, with many slender stems, 
bearing through a long period a profusion of small but bright blue 
two-lipped flowers. That which is called speciosa offers the best 
strain of the dwarf lobelias, but the actual varieties are being 
constantly superseded by new sorts. A good variety will reproduce 
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itself sufficiently true from seed for ordinary flower borders, but for 
formal bedding arrangements it is necessary to secure exact 
uniformity by propagating from cuttings. 

The herbaceous lobelias, of which L. fulgens may be taken as the 
type, may be called hardy except in so far as they suffer from damp 
in winter ; they throw up a series of short rosette-like suckers round 
the base of the old flowering stem, and these sometimes, despite all 
the care taken of them, rot off during winter. The roots should 
either be taken up in autumn, and planted closely side by side in 
boxes of dry coal ashes, these being set for the time they are. dormant 
either in a cold frame or in any airy place in the greenhouse ; or 
they may be left in the ground, in which case a brick or two should 
be put beside the plants, some coal ashes being first placed round 
them, and slates to protect the plants being laid over the bricks, 
one end resting on the earth beyond. About February they should 
be placed in a warm pit, and after a few days shaken out and the 
suckers parted, and potted singly into small pots of light rich 
earth. After being kept in the forcing pit until well established, 
they should be removed to a more airy greenhouse pit, and even- 
tually to a cold frame preparatory to planting out. They should 
have a loamy soil, well enriched with manure ; they require copious 
waterings when they start into free growth. These tall-growing 
lobelias make good pot plants, for which purpose the suckers should 
be parted and the strong ones only potted singly in autumn ; they 
should be placed in a warm pit to induce them to root freely, 
transferred when well established to an airy greenhouse shelf, and 
shifted on frequently during spring till they occupy pots a foot in 
diameter. The soil should be a very rich loam, top-dressing being 
given when they are coming into flower, and a very free supply of 
water is essential. They may be raised from seeds, which, being 
very fine, require to be sown carefully ; but they do not flower 
usually till the second year except they are sown very early in heat. 
A few good sorts are — Carminata, Distinction, Excellent, Peach- 
blossom, Ruby, and Victoria Regina. 

The Narcissus is a garden flower of great beauty and considerable 
variety of form. The species, which are low bulbous plants and 
with few exceptions hardy, range in five well-marked sections. 

The Hoop-petticoat Narcissi, sometimes separated as the genus 
Corbularia, are not more than from 3 to 6 inches in height, and 
possess grassy foliage and yellow or white flowers. These have the 
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coronet in the centre of the flower very large in proportion to the 
other parts, and much expanded, like the old hooped petticoats. 
The common Loop-petticoat, N, Bulbocodium, has comparatively 
large bright yellow flowers ; N. tenuifolius is smaller and somewhat 
paler ; K. citrinus is paler and larger ; while N. monophyllus is 
white. The small bnlba should be taken up in autumn and replanted 
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in January or February, according to the state of the season. They 
bloom about March or April. The soil should be free and open, so 
that water may pass off readily. 

A second group ia that of the Pseudo •Narcissi, constituting the 
genus Ajax of aome botanists, of which the daffodil, N. Paendo- 
Karcissua, is the type. In this the corona is also very large and 
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prominent, but is more elongated and trumpet-shaped. Of this 
group the most striking species perhaps is N. bicolor, which has 
the perianth almost white, and the coronet deep yellow ; it yields 
two fine varieties, Horstieldii and Empress (fig. 119). N. cernuus 
(moschatus) and N. cernuus plenus are double and single forms of 
a cream-coloured species of great beauty ; and besides these there 
are N. lobularis, nobilis, obvallaris, Telamonius, maximus, and 
others, amongst the most stately of the species, besides N. minor 
and minimus, which are miniature repetitions of the daffodil. All 
these grow well in good garden soil, and blossom from March 
onwards, coming in very early in genial seasons. 

Another group, the Mock Narcissi, with coronets of medium size, 
includes the fine varieties of N. incomparabilis, one of which is 
known as butter-and-eggs, N. poculiformis (montanus), N. odorus 
andodorus minor (Queen Ann's jonquil), N. juncifolius, and others. 
The hardier forms of this set thrive in the open border, but the 
smaller sorts, like Queen Ann's jonquil, are better taken up in 
autumn, and replanted in February ; they bloom freely about April 
or May. 

The Polyanthus Narcissi (fig. 120) form another well-marked 
group, whose peculiarity of producing many flowers on the stem is 
indicated by the name. In these the corona is small and shallow 
as compared with the perianth. Some of the hardier forms, as N. 
Tazetta itself, the type of the group, succeed in the open borders in 
light well-drained soil, but the bulbs should be deeply planted, not 
less than 6 or 8 inches below the surface, to escape risk of injury 
from frost. Many varieties of this form of narcissus are grown. 
They admit of being forced into early bloom, like the hyacinth and 
tulip. They vary with a white, cream, or yellow perianth, and a 
yellow, lemon, primrose, or white cup or coronet ; and, being richly 
fragrant, they are general favourites amongst spring flowers. Tho 
jonquils, noticed above, as well as the double white narcissus, are 
also grown in pots for early flowering ; and the polyanthus narcissi 
are sometimes used for bedding out in the spring garden. The 
following varieties are good : — Bazelman major, Gloriosa, Sir Isaac 
Newton, white with yellow cup ; Grand Monarque and White Pearl, 
white with pale yellow cup; Paper White, pure white, early; 
Bathurst, Perle d' Amour, and Sulphurine, yellow with yellow or 
orange cup ; and Grand Primo, a very fine yellow. These are 
planted or potted about October, and treated in the same way as 
the hyacinth. 
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There remains another little group, the Pheasant's-eye Narcissi 
(N. posticus), in which the perianth is large, spreading, and con- 
spicuous, and the coronet or cup very email and shallow. These 
pheasant's -eye narcissi, of which there are several species or well- 
marked varistieB, as N. radiiflorns, poetarum, recurvus, kc, 
blossom in succession during April and May, and all do well in the 




open borders as permanent hardy bulbs. N. biHorus, the primrose 
peerless, a two-flowered whitish yellow-cupped species, is equally 
hardy and easy of culture ; N. gracilis is yellow-flowered and blooms 
later, as does the yellow-flowered N". Jonquilla, better known as the 
jonquil, of which there are single and double flowered varieties. 

The Feeony is a remarkably showy plant, of which two very 
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distinct types occur in gardens : — one the stout-growing herbaceous 
perennials, with fleshy tuberiform roots and annual stems, which 
have sprung mainly from Paeonia albiflora and P. officinalis ; the 
other called the tree paeony, stiff growing plants with half-woody 
permanent stems, which have sprung from the Chinese P. Moutan. 

The herbaceous pseonies usually grow from 2 to 3 feet in height, 
and have large much-divided leaves, the ample flowers of varied 
and attractive colours, being of globular form in the double varieties 
which are those most prized in gardens. They blossom about the 
mouths of May and June as well as later in the summer, and as 
ornaments for large beds in pleasure grounds, and for the front 
parts of shrubberies, few flowers equal them in gorgeous effect. A 
good loamy soil — rather light than heavy — suits them best, and a 
moderate supply of manure is beneficial. They are impatient of 
frequent transplantings or repeated divisions for purposes of pro- 
pagation, but when necessary they may be multiplied by this means, 
care being taken that a sound bud is attached to each portion of 
the tuberous roots. 

The older varieties of P. albiflora include Candida, festa, fragrans, 
Humei, Pottsii, Reevesii, rubescens, vestalis, Whitleyi, &c. ; those 
of P. officinalis embrace albicans, anemoniflora, Baxter!, blanda, 
rosea, Sabini, &c. The garden varieties of modern times are, 
however, still more beautiful, the flowers being in many instances 
delicately tinted with more than one colour, such as buff with bronzy 
centre, carmine with yellowish centre, rose with orange centre, 
white tinted with rose, &c. We name a selection of a few of the 
light and dark coloured sorts, the former including tinted whites 
and yellows, and the latter crimsons, roses, pinks, &c. : — 

Light-coloured Varieties :— Aurora, Boule de Neige, Candida Plena, Carnea 
Hena, Chamois, Cleopatra, Delicata, Festiva Maxima, Imp&ratrice Charlotte, 
Leonie, Madame Calot, Madame Vilmorin, Magniflca, Marie Lemoine, Vir- 
ginie. 

Dark-coloured Varifties: — Ambroise Verschaffelt, Atrosanguinea, Bossuet, 
Dr Bretonneau, Gloire de Douai, Jeanne d'Arc, Madame Furtado, Modeste- 
Gue'rin, Mons. de Villeneuve, Oberlin, Prince Troubetskoi, Purpurea Superba, 
Reine des Roseg, Souvenir de l'Exposition Universelle, Surpasse Pottsii, Vic- 
toire d'Alma. 

The Siberian P. tenuifolia, with finely-cut leaves, and crimson 
flowers, is a graceful border plant, and its double-flowered variety 
is perhaps the most elegant of its race. 

The Moutans or Tree Pseonies are remarkable for their subshrubby 
habit, forming vigorous plants sometimes attaining a height of 6 
to 8 feet, and producing in April or May magnificent flowers which 
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vary in colour from white to lilac, purple, and rose. These are 
produced on the young shoots, which naturally bud forth early in 
the spring, and are in consequence liable, unless protected, to be 
cut off by spring frosts. They require to be thoroughly ripened in 
summer, and therefore a hot season and a dryish situation are 
desirable for their well-being ; and they require perfect rest during 
winter. Small plants with a single stem, if well matured so as to 
ensure their blossoming, make very attractive plants when forced. 
They are increased by grafting in autumn on the roots of herbaceous 
peonies. 

Of the older varieties the most conspicuous is P.M. papaverifolia, while the 
following are more recent acquisition :— Atrosanguinea, Globosa, Lilacina, 
Picta, Beevesiana, Salmonea, and Versicolor. Other garden varieties are— 
Gloria Belgarum, Alba Grandiflora, Emperor of China, Lactea, Ocellata, Pur* 
purea, Atropurpurea, Bollissoni, Violacea Purpurea, Violacea Plena, Unicoi or 
Purpurea, Beauty of Canton, Blanche de Noisette, Comte de Flandre, 
Elizabeth d'ltalie, Hendersoni, Imperatrice, Josephine, Leopold!!, Madame 
Stuart Low, Mandarin, Frofesseur Morren, Robert Fortune, Triomphe de 
Gand, and Souvenir de Gand. 

The Pansy. — This popular flower, also called heartsease, has 
sprung from the native British Viola tricolor, which has probably 
been crossed with some of the allied species of this large and varied 
genus. The modern varieties of the pansy consist in the main of 
three types : — the show varieties ; the fancy varieties, obtained a 
few years ago from Belgium, and now very much improved ; and 
the bedding varieties, which are free-blooming sorts marked rather 
by effectiveness of colour in the mass than by quality in the indi- 
vidual flower. The latter are extremely useful in spring flower 
gardening. 

The pansy flourishes in well enriched garden soil, in an open but 
cool situation, a loamy soil being preferable. Cow dung is the best 
manure. The established sorts are increased by cuttings, whilst 
seeds are sown to procure novelties. The cuttings, which should 
consist by preference of the smaller growths from the centre of the 
plant, may be planted early in September, in sandy soil, under a 
hand light or in boxes under glass, and as soon as rooted should be 
removed to a fresh bed of fine sandy soil. The seeds may be sown 
in August or September. The bed may be prepared early in 
September, to be in readiness for planting, by being well manured 
with cow dung and trenched up to a depth of 2 feet. The plants 
should be planted in rows at about a foot apart. In spring they 
should be mulched with half-rotten manure, and the shoots as they 
lengthen should be pegged down into this enriched surface to induce 
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the formation of new roots. If the blooms show signs of exhaustion 
by the inconstancy of their colour or marking, all the flowers should 
be picked off, and this top-dressing and pegging down process per- 
formed in a thorough manner, watering in dry weather, and keeping 
as cool as possible. Successions! beds may be put in about February, 
the young plants being struck later, and wintered in cold frames. 
The fancy pansies require similar treatment, but are generally of a 
more vigorous constitution. 

When grown in pots in a cold frame, about half a dozen shoots 
filling out a 6-inch pot, pansies are very handsome decorative 
objects. The cuttings should be struck early in August, and the 
plants shifted into their blooming pots by the middle of October ; 
a rich open loamy compost is necessary to success, and they must 
be kept free of aphides. Both the potted plants and those grown 
in the open beds are benefited by the use of liquid manure. 

The bedding pansies possess a dwarf compact free-branched habit 
of growth, which results in the production of a constant succession 
of flowers. They are a hardy race, flowering freely from the early 
spring onwards. These, with the varieties of Viola lutea and Viola 
cornuta, have latterly acquired great prominence from their utility 
in furnishing early flowers for the spring garden. 

The Pentstemon. — Many species of Fentstemon have been intro- 
duced to our gardens, and rank amongst the finest of all the 
herbaceous perennials. The pentstemon of the florist (fig. 121) 
has, however, sprung from P. Hartwegii, a suffruticose species, 
which has been more or less hybridized with P. gentianoides, P. 
Cobaea, and possibly some others. The plants are not absolutely 
hardy, but endure English winters unharmed in favoured situations. 
They are freely multiplied by cuttings, selected from the young side 
shoots, planted early in September, and kept in a close cold frame 
or under a hand light till rooted. They should then be potted 
singly in small pots, and wintered in a cold frame, the pots being 
plunged in ashes or cocoa-nut refuse, in order to keep the soil from 
drying too rapidly, and to prevent the frost from injuring the young 
roots. To obtain strong plants, they should be shifted into 5-inch 
pots early in March, and kept growing in well-ventilated frames 
until May. They flower freely in July and August and onwards 
till cut down by frosts. Smaller plants may be had by leaving the 
cuttings in the cutting pot during the winter, and introducing them 
to the propagating pit in February or March, when their young 

Q 
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shooU can be taken off, struck, potted, and grown on in frames till 
about May. Seedlings, if raised in heat in February or early in 
March, and pricked out and forwarded under glass till May, will 
flower the same year, bat probably not so early aa those raised from 



The following are good kinds, sod varied in colour and character, hut new 
ones appear every season, and sometimes ihow a marked advance on the 
older aorta ;— Andrew Hunter, Apollon, Countess of Eglln ton, Ben Villageois, 
CoL Long, The Bride, Dr St Paul, John F. Klnghorn, John M'Pherson, lady 
Coatta Lindsay, Mollere, Mrs A. Slurry, W. P. Laird, Le Khedive, Black 
Knight, Stanstead BlvaL Souvenir de St Paul, Georges Sand. 
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The Phlox, with its modem improvements, constitutes one of the 
finest of hardy herbaceous plants. There are two types— the 
pytamidalia or early-flowering sorts, which appear to grow best in 
the northern districts, and the decnssata or late-flowering sorts, 
which are taller and are those moat frequently grown in English 
gardens. The early-flowering phloxes are increased by division of 
the root or by cuttings which may be obtained about the middle or 
end of March, and strike readily under a hand glass. They should 
be grown in beds, and will make good blooming plants for the 
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following year. The older or blooming plants should be grown in 
beds of deep rich loamy soil, mulched with half rotten dung as they 
come on towards flowering. They should have abundance of water 
in dry weather. It is not advisable to allow more than five stems 
to grow up to flower. The varieties of this section flower a month 
or six weeks earlier than those of the decussata group, and are at 
the height of their bloom in July. 

A few good sorts are— Duchess of A thole, Lady Napier, Miss Robertson, Per- 
fection, Waverley, Stella, Alexandra, Iona, Marquis, James Mitchell, Elvina, 
James Neilson, Miss Hunter, Bayard, Purple Emperor, Mauve Queen. 

The late-flowering phloxes may be raised either from cuttings or 
by division. From cuttings in early spring vigorous young plants 
may be obtained which flower well the following season. By division 
of the older plants into separate rooted portions, plants are obtained 
which flower well the same year. The latter require a deeply 
trenched soil, thoroughly manured, and should be well watered in 
dry weather ; indeed, as they grow up to bloom, manure water may 
be given judiciously with advantage. 

A good selection of these are — A. F. Barron, Liervalli, Lothair, Roi des 
Hoses, Lucien Tisserand, Madame la Comtesse de Turenne, Madame Domage, 
Menottii, Mons. H. Low, Coccinea, Mrs Laing, Reve d'Or, Marie Saisson, 
Madame Thibaut, Madame Rcempler, Gloire de Keuilly, J. E. Lord, La 
Candeur, Mons. Malet, Chanzy, Queen of Whites. 

The Picotee. See under Carnation. 

The Pink of the garden has resulted from the cultivation and 
improvement of Dianthus plumarius. The pink is a great favourite 
with florists, those varieties being preferred which have the margin 
of the petals entire, and which are well marked in the centre with 
bright crimson or dark purple. Its grassy but glaucous foliage is 
much like that of the carnation, but the whole plant is smaller, and 
the greater portion of the colouring of the flowers forms a blotch 
near the base of the petal, instead of being laid on in stripes as in 
the carnation, or confined to the outer edge as in the picotee. 

Pinks require a free loamy soil deeply trenched, and well enriched 
with cow dung. They are readily increased by pipings (fig. 60, d), 
taken off during the flowering period, and planted in light soil 
under a hand light, or in the open ground in a shady situation ; 
they may be planted an inch apart in rows 2 or 3 inches asunder, 
and should be pressed firmly into the soil. When rooted, which 
will be about August, they should be planted 4 inches apart in a 
nursery bed, where they may remain till the latter part of September 
or the early part of October. The chief attention required during 
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winter is to press them down firmly should they become lifted by 
frosts, and in spring the ground should be frequently stirred and 
kept free from weeds. As the flowering stems grow up they should 
be supported by sticks, and when the buds appear they should be 
assisted to burst regularly by tying a soft ligature round them. The 
pink is also raised from seeds, not only to obtain new varieties, but 
to keep up a race of vigorous growing sorts. The seeds may be 
sown in March or April, in pots in a warm frame, and the young 
plants may be pricked off into boxes and sheltered in a cold frame. 
They should be planted out in the early part of the summer in 
nursery beds, in which, if they have space, they may remain to 
flower, or the alternate ones may be transplanted to a blooming bed 
in September or the early part of October ; in either case they will 
bloom the following summer. These will grow in any good garden 
soil, but the richer it is the better. 

There is also a number of varieties which are useful for forcing 
during the early spring months. These are propagated from early 
pipings, and grown in nursery beds, being taken up in October, and 
potted in a rich loamy compost, and wintered in a cold pit till 
required for the forcing house. The varieties named Anne Boleyn, 
Lady Blanche, Mrs Moore, Lord Lyons, Mrs Pettifer, Rubens, 
and Coccinea are good useful forcing sorts. 

Of choice florists' varieties the number is not very large. The following 
would form a good selection :— Turner's Boiard, Dr Masters, Dr Maclean, 
Shirley Hibberd, Lord Kirkaldy, Godfrey, and Bertram ; Maclean's Annie, 
Beauty, John Ball, and New Criterion; Marris's Excelsior and Vesta; 
Kirtland's Rev. G. Jeans; Bragg's Nonpareil and Goliath; and Hooper's 
Beauty of Bath. 

The Polyanthus is one of the oldest of the florists 1 flowers, and is 
no doubt an umbellate form of the primrose, Primula vulgaris. 
For some time it has been held in little repute, but is now coming 
into greater favour, and novelties are being slowly produced. The 
florists' polyanthus has a golden margin, and is known as the gold- 
laced polyanthus, the properties being very distinctly laid down and 
rigidly adhered to. The chief of these are — a clear unshaded 
blackish or reddish ground colour, an even margin or lacing of 
yellow extending round each segment and cutting through its centre 
down to the ground colour, and a yellow band surrounding the tube 
of exactly the same hue as the yellow of the lacing. The plants are 
quite hardy, and grow best in strong loamy soil, tolerably well 
enriched with dung and leaf- mould ; they should be planted about 
October. Plants for exhibition present a much better appearance 
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if kept daring winter in a cold well-aired frame. Of these Cheshire 
Favourite, Earl of Lincoln, and Criterion, with black grounds, and 
Exile, Lancer, and Sunrise, with red grounds, are amongst the best. 
For the flower borders what are called fancy polyanthuses are 
adopted. These are best raised annually from seed, the young crop 
each year blooming in succession. The seed should be sown as 
soon as ripe, the young plants being allowed to stand through the 
winter in the seed bed. In April or May they are planted out in 
a bed of rich garden soil, where they will bloom abundantly the 
following spring. A few of the better sorts should be allowed to 
ripen seed ; the rest may be thrown away. 

The Potentilla, as a speciality, is a flower of modern times. The 
double-flowered varieties are especially remarkable for their orna- 
mental qualities. A soil of a good loamy staple, enriched with 
rotten dung, will grow the potentilla to perfection. They may be 
increased, though not very freely, by parting them into as many 
pieces as there are crowns, the side growths being those which can 
usually be thus separated. This may be done in autumn or spring, 
and the plants will generally bloom the following season. The 
plants like an open situation, and are well suited for filling a small 
or moderate-sized bed, as the foliage is of a neat and pleasing 
character when the plants are not in bloom. 

The following are good named sorts : — Chromatella, Le V£suve, Louis Van 
Houtte, Meteor, Pluton, Vulcan, Le Dante, Mars, Nigra, Cameleon, 
Fenelon, Etna. 

The Double Primrose is closely allied to the polyanthus. There 
are some very handsome varieties grown, as the crimson, white, 
yellow, purple, blue, and others. These all succeed under the 
treatment given to the choicer kinds of polyanthus. 

The Pyrethrum is quite a modern garden flower, extremely useful 
as blooming in the early summer months, and remarkable for its 
neat habit and the great variety of character and colour which it 
presents. The type forms are the P. roseum and P. carneum of 
botanists, hardy perennials, with finely cut leaves, and large flower- 
heads, having in the one case a ray of deep rose-coloured and in the 
other of flesh-coloured ligulate florets surrounding the centre or disk. 
They bloom during May and June, as well as later on, and are 
welcome ornaments for the flower borders, and for cutting. 

The pyrethrum grows best in soil of a loamy texture ; this should 
bo well manured and deeply trenched up before planting, and should 
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be mulched in the spring by a surface dressing of half-decayed 
manure. The plants may be increased by division, the side shoots 
being taken off early in autumn with a portion of roots attached. 
They may be placed either in separate beds or in the mixed flower 
border as may be required. In beds they can be supplemented as 
the season passes on by the intermixture of later-blooming subjects, 
such as gladioli Slugs are often destructive to the young shoots. 
Seeds should be sown in spring in a cold frame, and the young 
plants should be put out into beds when large enough, and should 
flower the following May. 

The following will make a useful selection of sorts:— Aurora, Bonamy, 
Boule de Neige, Brilliant, Carminatum Plenum, Charles Baltet, Delicatum, 
Kmile Lemoine, Floribundum Plenum, Gloire d'ltalle, Hermann Stenger, 
Iveryanum, La Vestale, Le Dante, Madame Billiard, Minerva, Ne plus ultra, 
Prince of Wales, Solfaterre, Titiens. 

The Ranunculus (R. asiaticus, fig. 122), a native of the Levant, 
is one of the older florists' flowers, which has sported into number- 
less varieties, but was formerly held in much greater esteem than it 
is at the present time. According to the canons of the florists, the 
flowers, to be perfect, should be of the form of two-thirds of a ball, 
the outline forming a perfect circle, with the centre close, the petals 
smooth-edged, the colour dense, and the marking uniform. 

The ranunculus requires a strong and moist soil, with a fourth of 
rotten dung. The soil should be from 18 inches to 2 feet deep, and 
at about 5 inches below the surface there should be placed a stratum 
6 or 8 inches thick of two-year-old rotten cow dung, mixed with 
earth, the earth above this stratum, where the roots are to be placed, 
being perfectly free from fresh dung. The tubers are planted in 
tows 5 or 6 inches apart, and 3 or 4 inches separate in the rows, the 
turban sorts in October, the more choice varieties in February. 
They should be so close that the foliage may cover the surface of 
the bed. The autumn planted roots must be sheltered from frost 
by old tan or sifted coal ashes. The plants when in flower should 
be covered with an awning ; when the leaves wither, the roots are 
to be taken up, dried, and stored. The ranunculus is readily pro- 
pagated from seed obtained from semidouble sorts, which are often 
of themselves very beautiful flowers. It is generally sown in boxes 
in autumn or spring. The young plants thus raised flower often in 
the second, and always in the third year. 

The turban varieties, which are very showy for the borders, are 
of a few positive colours, as scarlet, yellow, brown, carmine, and 
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white. The florists' varieties have bean bred from the Persian type, 
which is more ddlo>tt 

The following sorts mv be taken a the foundation of a collection :— 
Apollo, F.liia, Marquis ol Hertford, Helens, Interestor, Sincerity, Garlbsldl, 
Enchanter, Flam lulus. Coronation, Strephon, Melanchtlion. 




The Tulip (Tulipa Gesneriana) is a native of the East, whence it 
was introduced into Europe about the middle of the 16th century. 
About the year 163S its culture was very engrossing ; and, indeed, 
the rage for possessing rare sorts had become so great in Holland as 
to give rise to a strange species of gambling, known to the collectors 
of literary and scientific anecdotes by the name of Tolipo-mania, 
At present, though not to be met with in every garden, the finer 
tulips have yet some ardent cultivators, while certain varieties, ss 
the early Due Tan Thol and its allies, and the double tulips of the 
Tonraesol type, are much used for general garden decoration, and for 
forcing. The latter, however, spring from other species of the genus. 
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The florists' varieties of tulips, which have sprang from Tulips 
Gesneriana, are arranged in separate classes named bizarres, 
byblcemens, and roses, according to their colour and marking. 
Tulips are readily raised from seeds, and the seedlings when they 
first flower are of one colour, — that is, they are self-coloured. 
Judged by the florists* rules, they are either good or bad in form, 
and pure or stained (white or yellow) at the base ; the badly formed 
and stained flowers are thrown away, while the good and pure are 
grown on, these being known as " breeder " tulips. The breeder 
bulbs and their offsets may grow on for years producing only self- 
coloured flowers, but after a time, which is varied and indefinite, 
some of the progeny "break," that is, produce flowers with the 
variegation which is so much prized. The flower is then said to be 
"rectified" ; it is a bizarre when it has a yellow ground marked 
with purple or red, a byblcemen when it has a white ground marked 
with violet or purple, or a rose when it has a white ground marked 
with rose colour. One of the most important of the properties of a 
fine florists' tulip is that the cup should form, when expanded, from 
half to a third of a hollow ball, the divisions of the perianth being 
six in number, broad at the ends, and smooth at the edges, so that 
the divisions may scarcely show an indenture. Another is that the 
ground colour should be clear and distinct, whether white or yellow. 
The least stain at the base of the flower, technically called the 
" bottom," would render a florists' tulip utterly valueless. What 
are called feathered flowers are those which have an even close 
feathering, forming an unbroken edging of colour all round, flamed 
flowers being those which have a beam or bold mark down the 
centre, not reaching to the bottom of the cup. Some flowers are 
both feathered and flamed, and in all cases the colour must be 
uniformly distributed. 

Tulips are usually grown in beds, which should be made up, to 
the depth of about 2 feet, with a rich compost of about four parts 
loam to one of leaf-mould and one of thoroughly decomposed 
manure, which should have been well mixed some time before 
required for use. The bottom of the bed must be thoroughly 
drained, and so arranged that the water may not only soak down to 
the bottom, but find egress there. New soil is not required ev«ry 
year, but it should be deeply turned up and laid in ridges, and every 
third year it should be renewed to about a foot in depth, and the 
new soil well mixed with the old. The bed should be in an open 
but sheltered position, and should be got ready in September or 
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early in October, the bulbs being planted in October, or early in 
November, 6 inches apart, and 3 or 4 inches deep. The bed should 
be 4 feet wide — sufficient to take seven rows of bulbs, a little river 
sand being placed about each. An awning should be placed over 
the bed when the buds show colour, in order to lengthen the dura- 
tion of the flowers, and removed when the flowers fade. After the 
flowers have fallen, 'the seed-vessels are broken off close by the stem, 
to prevent the plant from exhausting itself in perfecting seed, and 
to direct its energies to the forming of the new bulb, and when the 
leaves and stalks turn brown the bulbs are taken up and laid out 
for a few days in a cool airy place, when they should be stored in 
drawers till planting time, being occasionally examined in case 
any of them decay. 

Tulips are readily propagated by offsets, which are taken off from 
the parent bulbs,' and nursed in separate beds till they be full grown. 
New varieties are raised from seed, and are from five to seven years 
old before they flower. 

The following are a good selection of show tulips :— 

Bizarre*.— Feathered : Demosthenes, Sir Joseph Faxton, Garibaldi, Com- 
mander, Sulphur, Oeorge Hayward. Flamed : Excelsior, Dr Hardy, Surpass 
Polyphemus, Masterpiece, A jax, William Lea. 

Byblcemens.— Feathered: William Bentley, Friar Tuck, David Jackson, 
Bessie, Mrs Cooper, Talisman. Flamed: Duchess of Sutherland, Nimbus, 
Talisman, Bacchus, Adonis, Carbuncle. 

Roses.— Feathered'. Charmer, Industry, Nanny Gibson, Lady Wilton, Mrs 
Lea, Madame St Arnaud. Flamed: Annie Macgregor, Lady Sefton, Mrs 
Barlow, Sarah Headly, Adair, Triomphe Boyale. 

For decorative purposes, as forcing and spring bedding, the following are 
some of the best sorts grown : — 

Singles.— Canary Bird, Couleur Cardinal, Couronne Fourpre, Due Van 
Thol, Duchesse de Parma, Keizerskroon, Proserpine, Boi Pepin, Bride of 
Haarlem, Fottebakker, White Fottebakker, Thomas Moore, Vermilion 
Brillant, Yellow Prince. 

Doubles.— Couronne des Roses, Duke of York, Gloria Soils, Imperator 
Rubrorum, Mariage de ma Fille, Overwinnar, Bex Bubrorum, Tournesol, 
Yellow Tournesol, LaCandeur. 

Hardy Trees and Shrubs. 

Much of the beauty of the pleasure garden depends upon the 
proper selection and disposition of ornamental trees and shrubs. It 
is to be regretted that this department of the garden is often greatly 
neglected, and the many ornamental subjects introduced during the 
last half century are too frequently overlooked by planters and 
garden artistes. We can only afford space here for lists of some of 
the better and more useful and ornamental trees and shrubs, and 
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may refer to Thompson's Gardener's Assistant for selections of the 
choicer species, accompanied by descriptive notes. We introduce 
hero a sketch of th; Knaphill Cyprus (Cupressns La wsoniana erects 




Flo. 123.— Cnprc»ns Lawsonlsus erects 



viridis, fig. 123) u that of the most refined and elegHUt both in 
form and colour of all our evergreens, and also one of the hardiest, 
being unaffected by the severest frosts. 

The following list, which is not exhaustive, furnishes material 
from which a selection may be made to suit various soils and situa- 
tions. The shrubs marked* are climbers. 
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Hardy Deciduous Trees. 



Acer— Maple. 

JSsculus— Horse-Chestnut. 

Ailantus— Tree of Heaven. 

Alnus— Alder. 

Amygdalus— Almond. 

Betula— Birch. 

Carpinus— Hornbeam. 

Carya— Hickory. 

Castanea— Chestnut. 

Catalpa. 

Celtis— Nettle Tree. 

Cerasus— Cherry. 

Cercis— Judas Tree. 

Cotoneaster. 

Crataegus— Thorn. 

Diospyrus. 

Fagus— Beech. 

Fraxinus— Ash. 

Ginkgo— Maidenhair Tree. 

Gleditschia— Honey Locust. 

Gymnocladus — Kentucky Coffee Tree. 

Juglans— Walnut. 

Kblreuteria. 



Laburnum. 

Larix— Larch. 

Liriodendron— Tulip Tree. 

Magnolia. 

Morus— Mulberry. 

Negundo— Box-Elder. 

Ostrya— Hop Hornbeam. 

Paulownia. 

Planera. 

Platanus— Plane. 

Populus— Poplar. 

Ptelea— Hop Tree. 

Pyrus— Pear, <fec. 

Quercus— Oak. 

Rhus— Sumach. 

Robinia— Locust Tree. 

Salix— Willow. 

Sophora. 

Taxodium— Deciduous Cypress. 

Tilia— Lime. 

TJlmus— Elm. 

Virgilia. 

Xanthoceras. 



Hardy Evergreen Trees. 



Abies— Silver Mr. 
Araucaria— Chili Pine. 
Arbutus— Strawberry Tree. 
Biota— Arbor Vitas. 
Buxus— Box. 
Cedrus— Cedar. 
Cephalotaxus. 
Cryptomeria— Japan Cedar. 
Cupressus — Cypress. 
Hex— Holly. 
Juniperus— Juniper. 
Laurus— Bay LaureL 



Libocedrus. 

Magnolia. 

Picea— Spruce Fir. 

Pinus— Pine. 

Quercus— Oak. 

Retinospora. 

Scladopitys— Umbrella Pine 

Sequoia (Wellingtonia). 

Taxus— Yew. 

Thuiopsis. 

Thuja— Arbor Vitro 

Tsuga. 



Hardy Deciduous Shrubs. 



Abelia. 

Acer— Maple. 

jEsculus— Horse-Chestnut. 

Amelanchier 

Ampelopsis.* 

Amygdalopsis. 

Aralia. 

Aristolochia.* 

Berberis— Berberry. 

Bignonia *— Trumpet Flower. 



Calophaca. 

Calycanthus— Carolina Allspice. 

Caragana. 

Cerasus— Cherry. 

Chimonanthus. 

Clematis.* 

Colutea— Bladder Senna. 

Cornus— Dogwood. 

Cotoneaster. 

Crataegus— Thorn. 
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Cydoiiia— Japan Quince. 

Cytisus— Broom, &c 

Daphne. 

Deutzia. 

Edwardsia. 

Elseagnus. 

Euonymus— Spindle Tree. 

Forsythia.* 

Fremontia. 

Genista. 

Halesia— Snowdrop Tree. 

Hamamelis— Wych Hazel. 

Hibiscus— Althaea frutex, &c. 

Hippophae— Sea Buckthorn. 

Hypericum— St John's Wort. 

Jasminum * — Jasmine. 

Kerria. 

Lauras— Laurel. 

LIgustrum— Privet. 

Lonloera *— Honeysuckle. 



Lyofum.* 
Magnolia. 

Menispermum *— Moonseed. 
j Periploca.* 

Philadelphus— Mock Orange. 
Rhus— Wig Tree, Ac. 
Ribes— Flowering Currant. 
Kobinia— Rose Acacia, <fcc. 
Rosa— Rose. 
Rubus *— Bramble. 
Spartium— Spanish Broom. 
Spiraea. 

Staphyleea— Bladder-Nut. 
Symphoricarpus— Snowberry. 
Syringa— Lilac. 
Tamarix— Tamarisk. 
Viburnum— Guelders Rose, &c. 
Vitis— Vine. 
Weigela. 



Hardy Evergreen Shrubs. 



Akebia.* 

Arbutus. 

Aucuba— Japan Laurel. 

Azara. 

Bambusa— Bamboo. 

Berberidopsis.* 

Berberis— Berberry. 

Buddleia. 

Bupleurum. 

Buzus— Box. 

Ceanothus. 

Cerasus— Cherry-Laurel, &o 

Cistus— Sun-Rose. 

Cotoneaster. 

Crataegus— Thorn. 

Daphne. 

Desfontainea 

Erica— Heath 

Escallonia. 

Euonymus. 

Fabiana. 

Fatsia (Aralia). 

Oarrya. 

Griselinia. 

Hedera*— Ivy. 



Hypericum— St John's Wore 

Ilex— Holly. 

Jasminum *— Jasmine. 

Kadsura.* 

Lardizabala.* 

Lauras— Sweet Bay. 

LIgustrum— Privet 

Lonloera* | Honeysuckle. 

Magnolia. 

Osmanthus. 

Pernettya. 

Phillyrea. 

Photinia. 

Retinospora.* 

Rhamnus— Alaternus 

Rhododendron— Rose-Bay. 

Rosa*— Rose. 

Ruscus. 

Skimmia. 

Smilax.* 

Stauntonia.* 

Ulex— Furze. 

Viburnum— Laurustinus. 

Vinca— Periwinkle. 

Yucca— Adam's Needle. 



The Rhododendron.— In places where the soil is suitable, the 
rhododendron, on account of its flowering qualities, is fast taking 
the place of the laurel in the mixed shrubbery. This plant, with 
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its associates the azalea, kalmia, andromeda, and the like, requires, 
generally speaking, a peaty soil, and a cool, rather moist situation ; 
but, though a peaty soil is preferable, especially for the choice 
kinds, it is not essential. When, however, the soil is loamy, it 
must have incorporated with it a liberal portion of leaf-mould and 
decayed manure, cow dung being preferable, and, if at all heavy, 
some clean road grit The plants do not thrive in soil which con- 
tains calcareous matter. 

These subjects, in view of the source of most of the originals, are 
commonly called American plants ; and a separate plot, called the 
American garden, is often set apart for them. For such a plot the 
catawbiense type of rhododendron is preferable, being hardier, pro- 
ducing better foliage, and comprising many of the finest flowering 
sorts. Such varieties as Sir Thomas Sebright, Old Port, Mrs 
Ueneage, Michael Waterer, H. W. Sargent, Alexander Dancer, 
Brayanum, Scipio, Everestianum, Minnie, Mrs John Clutton, J. 
Marshall Brooks, Sigismund Rucker, Mrs Milner, and fastuosum 
tlore-pleno, may be counted on as sterling sorts, which will always 
give satisfaction. The varieties of Azalea, though deciduous in 
habit, are desirable on account of their brilliant and effective colours, 
and with them may be associated such subjects as Andromeda, 
Cassandra, Leucothoe, Dabeocia, Daphne Cneorum, the hardy 
Heaths, Gaultheria, Kalmia, Ledum, Pernettya, Rhodora, Vac- 
cinium, and Zenobia. 

The Rose. — The rose is so universal a favourite that some portion 
of the garden must necessarily be devoted to it, if the situation 
be at all favourable. Roses will not, however, thrive in the* vicinity of 
large towns, since they require a pure air, and do not endure a smoky 
atmosphere. The best soil for them is a deep rich strong loam free 
from stagnant moisture. Very light sandy or gravelly soils, or soils 
which are clayey and badly drained, are not suitable, and both must 
be greatly improved if rose-growing on them is attempted. Light 
soils would be improved by a dressing of strong loam in conjunction 
with cow dung or nightsoil ; the latter, provided it is properly pre- 
pared and not too fresh, is indeed the very best manure for roses in 
all but soils which are naturally very rich. Heavy soils are improved 
by adding burned earth or gritty refuse, with stable manure and 
leaf-mould or cocoa-fibre refuse ; and damp soils must necessarily be 
drained. Roses require a constant annual supply of manure, and, 
if this is given as a mulching in autumn, it serves to protect their 
roots through the winter. They also require liberal supplies of water 
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daring the growing season, and especially to be kept clear of 
aphides and other insect pests, which may be done by dusting them 
with snuff while moist, and washing it off with the syringe next day, 
or by syringing with dilute tobacco water or some of the many in- 
secticides now provided to facilitate this rather troublesome task. 

Some growers prefer roses grown on their own roots, some on 
the Manetti, and others on the brier stock. There is this to be said 
in favour of their own roots that, if the tops are killed down by 
accident or by severe weather, the roots will usually throw up new 
shoots true to their kind, which cannot be looked for if they are 
worked, though it is sometimes recommended to plant deep in order 
that the rose itself may learn to do without its foster parent the 
stock. Too often, however, in the case of persons unfamiliar with 
roses, the choice rose dies, and the stock usurps its place. 

An open situation, not shaded, but sheltered from strong winds, is 
what the rose prefers. October and November are the best months 
for planting the hardy kinds. The tender varieties are better laid in 
in a sheltered place, and the planting deferred till March or April. 
In regard to pruning, roses vary considerably, some requiring close 
cutting and others only thinning out ; some again may be safely 
pruned in autumn, and others are better left till spring. Instruc- 
tions on this point as to the several groups of varieties will be 
found in most rose catalogues. 

Where dwarf beds of roses are required, a good plan is to peg 
down to within about 6 inches from the ground the strong one year 
old shoots from the root. In due time blooming shoots break out 
from nearly every eye, and masses of flowers are secured, while 
strong young shoots are thrown up from the centre, if the plant 
be on its own roots. During the winter the old shoots which 
have thus flowered and exhausted themselves are cut away, and 
three or four or more of the strongest and best ripened young shoots 
are reserved for pegging down the following season, which should be 
done about February. In the meantime, after the pruning has been 
effected, plenty of good manure should have been dug in about the 
roots. Thus treated, the plants never fail to produce plenty of 
strong wood for pegging down each succeeding season. 

Bedding Plants. 

This term is chiefly applied to those summer-flowering plants, 
such as pelargoniums, petunias, dwarf lobelias, verbenas, &c, which 
are employed in masses for filling the beds of a geometrical parterre. 
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Of late years, however, more attention has been bestowed on 
arrangements of brilliant flowering plants with those of fine foliage, 
and tbe massing also of hardy early-blooming plants in parterre 
fashion has been very greatly extended. Bedding plants thrive best 
in maiden soil, and therefore the beds should be occasionally wholly 
or partly renovated with fresh earth. A light loam, liberally 
manured with thoroughly rotten dung from an old hotbed or 
thoroughly decomposed cow droppings and leaf -mould, forms the 
best kind of compost, but in the case of free-growing plants, like 
pelargoniums, over-richness must be avoided. 

Spring Bedding. — For this description of bedding, hardy plants 
only must be used ; but even then the choice is tolerably extensive. 
For example, there are the Alyssums, of which A. saxatile and 
A. gemonense are in cultivation ; Antennaria tomentosa ; Arabis 
albida ; Aubrietias, of which the best sorts are A. Campbellise and 
A. grandiflora ; the double Bellis perennis or Daisy ; the Wallflowers, 
including Cheiranthus Cheiri (the Common Wallflower), C. alpina, 
and C. Marshallii ; Hepaticas, the principal of which are the varieties 
of H. triloba, and the blue H. angulosa ; Iberis or Candytuft ; Litho- 
spermum fruticosum; Myosotis or Forget-me-not, including M. 
ulpestris, M. dissitiflora, M. azorica, and M. sylvestris ; Phloxes, like 
P. subulata, with its varieties setacea, Nelsoni, nivalis (fig. 102) ; 
the single-flowered varieties of the Primrose, Primula vulgaris ; 
Pyrethrum Parthenium aureum, called Golden Feather ; Semper- 
vivum calcareum ; the pink-flowered Silene pendula ; self-coloured 
varieties of the Pansy, V. tricolor, and of V. lutea and V. cornuta, 
as well as some recent hybrids. Besides these there are the various 
spring-flowering bulbs, such as the varieties of Hyacinthus, Tulipa, 
Narcissus, Fritillaria, Muscari or Grape Hyacinth, Crocus, Scilla, 
and Galanthus or Snowdrop. 

Summer Bedding. — There is great variety amongst the plants 
which are used for bedding out in the garden during the summer 
months, but we can note only some of the most important of them. 
Amongst them are the Ageratums, the old tall-growing sorts of 
which have been superseded by dwarfer varieties, as Imperial Dwarf 
and Swanley Blue ; Alternantheras, the principal of which are A. 
amcena, amoena spectabilis, magnifica, paronychioides major aurea, 
and amabilis ; Alyssum maritimum variegatum ; some of the named 
varieties of Antirrhinum majus, especially the dwarf varieties ; 
Arundo Donax variegata; Begonias; Calceolarias; Cannas (fig. 
124) ; Centaurea ragusina ; Clematises, of which the hybrids of the 
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Jackmanni typo are best ; Dahlia variabilis, and the single-flowered 
forma of D. coccinea ; Echeverias, of which E. secuuda and E. 
metallica are much, employed ; Gazanias ; Heliotropinm penivianum ; 
lresine ; the Lautanas ; Lobelias ; Mesembryanthemum cordifoliuni 
vsriegntum ; Pelargoniums, of which the various classes of zonal or 
bedding varieties are unapproachable for effect and general utility j 
Petunias ; Phloxes ; Polenionium ccerulenm variegatum ; Pyrethrnm 
Partheoium anrenm, especially useful as an edging to define the 




Fir,, m.— Tho Canna In the flower garden. 

outline of beds upon grass ; Tropeeolums, especially some of tho 
varietiea of T. Lobbianum ; and Verbenas, the offspring of Tweodie- 
ana, chanifladrifoUa, and others. Few bulbs come into the summer 
flower gardens, bat amongst those which should always be well 
represented are tho Gladiolus, the Lilium, and the Tigridia. 

Subtropical Balding. — A few years ago the late Hr John Gibson, 
then superintendent of Batteraea Park, introduced the style of plant- 
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ing known as subtropical gardening, from the use that is made of 
subtropical plants. In the climate of London and the south and 
west of England this new feature proved very successful, but less so 
in the north of England and in Scotland, except in very favoured 
localities. These subtropical materials may be used either in masses 
of one kind, or in groups arranged for contrast, or as the centres 
of groups of less imposing or of dwarfer-flowering subjects ; or they 
may be planted as single specimens in appropriate open spaces, in 
recesses, or as distant striking objects terminating a vista. Some 
of the finest of these plants of bold and striking habit are found in 




1. 135.— Wfgaudla 



the Alalia or Fatsia, the Wigandia, the MontagnEea, the Uudea, and 
the Ferdinands. Aralia japonica and papyrifera are very fine, and 
so are Wigandia caracassna (fig. 125) and Tigieri, MuntagnEca hera- 
eleifolia (also known as Potymnia grandis), IJhdea bipinnatifida, and 
Ferdinands eminens. Ficus elastics (fig. 130) is an effective sub- 
tropical plant if used large enough. Many palms, some tree ferns, 
and the noble Musas, especially Mnaa Ensete, do fairly well in 
sheltered situations. The Cannas afford great variety of size, form, 
and colour. The different forms of Ricinus, which are of the bolder 
type of subjects, the more elegant Aruudo Dnnai and its variegated 
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variety, and the very graceful Arundoconspicua may also be named. 
Arundinaria falcate and other Bamboos, if grown la large pots or 
tubs and plunged in 
shady sheltered places 
during summer, give a 
striking tropical effect ; 



some of these may be 
introduced as perma- 
nent plants. Of lesser 
subjects Centaurea ra- 
gusina and gymno- 
carps, Erythrinns, 

Funkias, Gunnera sea- 
bra, and some of the 




natum and robustum, 
are all useful and effec- 
tive ; and many others 
might be added. 

Carpel Balding or 
Mosa'knll.ure consists 
in covering the surface 
of a bed, or a series of 
beds forming a design, 
with close low-growing 
plants, in which cer- Fis. 126.— Flcut elastlca or India-rubber tree. 
win figures are brought out by means of plants of a different habit 
or having different-coloured leaves. Sometimes, in addition to 
the carpet or ground colour, individual plants of larger size and 
handsome appearance are dotted symmetrically over the beds, 
an arrangement which is very telling. Some of the best plants 
for carpeting the surface of the beds are— Antennaria tomen- 
tosa, white ; Seduin corsicum and glaucum, grey ; and Sedum 
Lydium, Mentha Fulegium gibraltaricum, and Hemiaria glabra, 
green. The Altera an theras, Amaranthuees, Ireeines, and Coleuses 
furnish high and warm colours ; while Pyrethrum Parthenium 
aureum yields greenish yellow ; Mesembiyauthemuin cordifolium 
variegatum, creamy yellow j Centaureas and others, white ; and the 
succulent Echeverias and Sempervivnms, glaucous rosettes, which 
last add much to the general effect. 
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Greenhouse Plants. 

These are plants requiring the shelter of a glass house, provided 
with a moderate degree of heat, of which 35° Fahr. may be taken 
as the minimum. The house should be opened more or less for 
ventilation in all mild weather in winter, and daily throughout 
the rest of the year. 

The following is a very brief and select list of miscellaneous 
decorative plants in addition to special subjects which will be 
noticed separately : — 

Abutilon Boule de Neige has pure white drooping bell-shaped flowers ; A. 
Lemoinei, yellow ; A. Firefly, scarlet. 

Acacias are remarkably profuse-flowering plants with yellow flowers. A. 
armata and A. Drummondii are flowering bushes ; A. lophantha has ample 
fern-like leaves ; A. Riceana has pale yellow flowers in early spring, and is 
well suited for training up rafters or pillars. 

Adenandra fragrans produces highly fragrant pink star-shaped flowers in 
May and June. 

Agapanthus is very ornamental and easily grown, A. umbellatus having a 
large umbel of pale blue flowers, and A. umbellatus albiflorus white flowers. 

Aphelexis embraces various species of close-growing plants, half procum- 
bent in habit, producing handsome purplish-crimson and rosy-pink everlast- 
ing flowers freely on the points of the shoots in May and June. A. humflis 
and A. macrantha rosea are distinct and good. 

Aralias have large palmate leaves. 

Araucaria excelsa and A. Cookii have regularly spreading branches re- 
sembling gigantic ostrich feathers. 

Begonias. The new tuberous-rooted hybrids are very showy, and continue 
to flower all through the summer and autumn ; the varieties are very numer- 
ous, some single, some double-flowered. 

Bland fordias are strikingly handsome perennials with linear erect leaves, 
and spikes of large drooping funnel-shaped flowers ; B. nobilis, B. Cunning- 
namii, and B. princeps are all fine plants with crimson and yellow flowers; 
B. aurea has golden-yellow blossoms. 

Bomareas are fine tuberous-rooted climbers, bearing compound spikes of 
drooping tubulose flowers of great beauty ; B. Carderi is rosy-pink spotted 
with purple, and B. chontalcnsis rose and yellow. 

Boronias are a fine group of hard-wooded shrubs, having chiefly pink 
flowers, which bloom profusely from the mature wood ; the best examples of 
the family are B. pinnata, Drummondii, elatior, and serrulata ; B. megastigma 
is deliriously scented like violets. 

Chorozemas are quick-growing slender-habited plants, with highly-coloured 
red and yellow pea-shaped flowers, produced in racemes from the axils of the 
leaves ; C. varium, cordatum, and spectabile are fine and distinct. 

Cordylines are stately plants, of which the principal are C. indivisa, with 
a noble crown of glaucous leaves marked by orange ribs, and C. australis 
with narrower leaves. 

Cytisus racemosus is one of the best subjects for early spring blooming, of 
dense bushy habit, and bearing sweet scented yellow flowers; C. Everes- 
tianus has flowers of a deep orange. 
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Daphne Indies, white, and D. India* rubra, pink, the fiowera growing In 
terminal clusters, are luiBarpasaed lor their perfume. 

Daayliriona have stout wood; items and large heads ol narrow leaves ; D. 
gUuciun (tig. 127) la a narrow-leaved species of elegant habit. 




Flo. 127.— Daaylirion glaucum. 
Epacrli ta a winter-dowering genua, easily grown and tree-blooming, some 
of the best aorta being B. hyaclnthiflora oandldlaalma, hyaclnthlnora ear- 
tnlnata, r-'-lr**. and the pure white onbamejBora Bore-piano nf valla 



Gre villens are ahrabs al slender tabic, eome having handsome flowers, while 
6. robusta d others almost rival the (eras In the elegance of their leaves. 

Hydrangea Hortensia produces immense heads of bloom of a delicate pink, 
which continue long in flower, and may be changed to blue by the admixture 
of Iron filings with the soiL 

Imantophylhun miniatum is a grand plant, the umbels of pale name-red 
flowers being produced at various seasons; there are some One seminal forms. 

Xulosanthes consists of splendid flowering plants, which, however, rarely 
bloom well two years In succession; K. coccinea and lie varieties are ex- 
ceedingly brilliant. 

Lachenalia pendula, luleola, and tricolor are exceedingly pretty dwarf 
bulbs, useful about April and May, and L. Kelson! Is a beautiful novelty. 

Lapagerla rosea le one of the very finest greenhouse climbers In existence, 
ana bears waxy bell-shaped red flowers, 
mottled with whits ; L. rosea alba Is If 
possible still more beautiful, being of a 
cleat waxy white. 

lillum auratum (tig. 133), speciosum, 
ami Kramerl are fine, L. auratum being 
one ol the noblest flowering plants in 
existence ; L. eximinm and ionglflonim 
are fine tubular white-flowered sorts. 

Mandevilla suaveolens, a strong-grow- 
ing climber, bears beautiful, fragrant, 



trumpet-shaped white 



in 




August and September. 

Neriums are tall strong-growing 
shrubby subjects, with flowers of great 
beauty, produced In cymes from tho 
points of the mature shoots ; there are 
several new colours besides the original 
rose and white. 

Faaslnoras produce their showy sin- 
gularly-f ormed flowers most profusely, 
and are very suitable for decorating tho 

Pimeleaa are free-growing, compact-habited plants, producing flower-heads 
from the points of she shoots ; F. apectabllla rosea baa flower-heads, white 
flushed with rose, almost as large as those of a guelder-rose ; F. Henderson! 
has deep pink, F. hisplda white, and P. elegans straw-coloured Sowers, 

rleroma elegans is a free-flowering tnelastomaceous shrub, producing in 
succession Its lovely saucer-shaped flowers of. the most intense purple hue, 
from June to September. 

Plumbago capensis Is another abundant bloomer, nud one of the very best 
of greenhouse climbers, with large bunches of delicate grey- blue flowers. 

Rhododendrons furnish a large contingent, of which the moat suitable 
are Countess ol Haddington, Dalhousin, Edgworthli, Qibsoni, Thompson!, 

Princess Alexandra, Frlnceaa of Wales, Duchess of Edinburgh, and others. 

Schliostylle Is a beautiful bulbous plant from Caflraria and Natal, with 
flowers resembling those ol Idas. The only species, 8. coccinea (fig. 129). has 
sword-shaped keeled leaves, and scapce 2 to 3 feet high, bearing long spikes 
of large showy crimson flowers, which bloom through the autumn months. 
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It is a meat useful plan 
purpose It should be planted oat In spring in rich peaty soil on a gunny 
border, and the little tufts potted up In the early autumn tor flowering. It 
may alio lie grown In pots pro- 



Tncsonias are magnificent 
climbers; Indeed, T. Van Vol- 
xemll is one of Che very finest 
of the climbing planta which 



and insignia are also fine showy 
climbers. 

Tracholospermum Jasmln- 
oiiles, better known as Khyn- 
chospennnm, very fragrant, and 
moderately vigorous, is suitable 
for a pillar, and produces white 
flowers in May and June. 




Fra. m-Schizostylla 



Agave. — Bold-habited succulent planta, some of the 1 
which are well adapted for conservatory decoration and prominent 
situations on terraces, &C, The American Aloe, Agave amoricana, 
with its varieties voriegata and mediopicta, all require to be kept 
moderately dry and safe from frost during the winter, and grow 
well in strong loam. Bond, and rotten manure. Among others of 
the larger varieties are A. potatorum and miradorensis, and of the 
smaller ones, A. filifera, applanate, VerschalMtii, end sehidigent. 
Stillsmallerdense-growingsortBare A. Riehordsii, horrida, Victoria; 
Keginte, and Bessereriana. 

Aloe. — Succulent plants, extremely variable in character. They 
all thrive best in a sandy loam, well drained, and not over-watered. 
The old Partridge-beast Aloe, A. variegata, is well adapted for a 
window; A. ferox, supralutvis, and arborescens are tall plants ; A. 
saponaria, mitneformis, albocincta, and lineata ore smaller ; A. 
serra, voriegata, iramilis, and serrulate are dwarf. The Fan Aloe, 



FLOWERS. 263 

A. plicatilis, produces its flowers in winter. A group of dwarf showy- 
flowered aloes, often separated under the name of Gasteria, flower 
in early spring. The following are of a spiral habit of growth — 
G. spiralis, obliqua, undata, and carinata ; while, of those of dis- 
tichous growth, G. nigricans, lingua, verrucosa, and intermedia may 
be recommended. Besides these there are the Apicras and the' 
Haworthias, all formerly known as Aloes, which are dwarf and neat. 

Azalea.— The beautiful varieties now in cultivation have been 
bred from a few originals, natives of the hilly regions of India and 
China. They are perhaps unequalled as indoor decorative plants. 
The Chinese species, A. vittata, will commence to open its blooms 
in September, and other sorts keep up a succession for several 
months, for some of the varieties may be forced into bloom during 
the winter, and others flower through the spring up to May and June. 
They are usually increased by grafting the half-ripened shoots on 
the stronger-growing kinds, the shoots of the stock and the grafts 
being in a similarly half -ripened condition, and the plants being 
placed in a moist heat of 65°. Large plants of inferior kinds, if 
healthy, may be grafted all over with the choicer sorts, so as to 
obtain a large specimen in a short time. They require a rich and 
fibrous peat soil, with a mixture of sand to prevent it getting water- 
logged. The best time to pot azaleas is three or four weeks after 
the blooming is over. The soil should be made quite solid to prevent 
its retaining too much water. To produce handsome plants, they 
must while young be stopped as required. Specimens that have 
got leggy may be cut back just before growth commences. The 
lowest temperature for them during the winter is about 35°, and 
during their season of growth from 55° to 65° at night, and 75° by 
day, the atmosphere being at the same time well charged with mois- 
ture. They are liable to the attacks of thrips and red spider, which 
do great mischief if not promptly destroyed. 

Calceolaria (fig. 1 30). — Originally introduced under various specific 
forms from Chili and Peru, the calceolaria of the present day has 
been developed into a highly decorative plant, in which the her- 
baceous habit has preponderated. The plants are now very gene- 
rally raised annually from seed, which is sown about the end of 
July in a mixture of loam, leaf-mould, and sand, and, being very 
small, must only be slightly covered. When the plants are large 
enough to handle they are pricked out an inch or two apart into 
3-inch or 5-inch pots; when a little more advanced they are potted 
singly. They should be wintered in a greenhouse with a night 
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temperature of about 40°, occupying a shelf Dearths light. By the 
end of February they should be moved into 8-inch or 10-inch pots, 
using a compost of three parts good turfy loam, one part leaf- 
mould, and one part thoroughly rotten manure, with a fair addition 




no. ISO.— Oali 



of sand. They need plenty of light ami air, but must not be sub- 
jected to draughts. When the pots get well filled with roots, they 
must be liberally supplied with manure water. In the early stages 
of growth the plants are subject to the attacks of the green fly for 
which they must he fumigated. Named varieties are not now 
grown, as a good strain of seed will yield satisfactory flowers, 

The shrubby calceolarias used for bedding are increased from cut- 
tings, planted in autumn in cold frames, where they can he wintered 
by the use of mats and a good layer of litter placed over the glass 
and round the sides as a protection from severe frosts. 

Camellia.— This favourite piant, a native of Japan, is deserv- 
edly popular, on account of its glossy foliage and magnificent flowers. 
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It is usually propagated by cuttings, to furnish stocks oh which the 
choicer kinds are grafted. It will succeed either in peat or loam or 
a mixture of both, but in any case an addition of turfy fibre and 
of sand is also necessary. The plants should have abundance of 
water, especially in the growing season, and should be potted as 
they complete their growth and are about to set their flowers; they 
do not, however, require repotting so often as most plants. Fire 
heat need only be employed when the object is to obtain flowers 
in the autumn and winter months. To produce them at this 
season it becomes necessary to start the plants into growth cor- 
respondingly early. When grown in cold houses, they do not 
generally flower until about February or March, at which stage the 
plants enjoy a temperature of 45° or 50°. When fire heat is applied 
to assist the opening of the flowers, it should not much exceed 55°, 
and whilst the plants are subjected to this heat the atmosphere 
must on no account be allowed to become dry, or the buds will 
probably drop. When making their growth they need an abundant 
supply of water at the roots, as well as copious syringings twice a 
day, but as terminal buds become visible they should be kept drier. 
Liquid manure is of great assistance to plants that have flowered 
very heavily, while they are making their growth, and the addition 
of a little soot imparts a dark-green colour to the leaves. If grown 
in an open-roofed light house, shade will be required during very 
bright weather whilst the young shoots are being developed, but if 
grown in a lean-to house facing the north, shade will not be required. 
It is sometimes necessary to move the plants out of the house after 
they have set their flowers, to keep them from coming on too 
rapidly. In this case they should have placed over them a light 
framework and movable screen of tiffany. 

The scale is the most troublesome insect which attacks the 
camellia. To remove the white scale, the plants should be washed 
with a sponge and solution of soft soap as soon as their growth is 
completed, and again before the buds begin to swell. The brown 
scale may be got rid of by repeated washings with one of the many 
insecticides, such as Fowler's, but it should be applied at a tempera- 
ture of 90°. 

Some of the best varieties are— Alba plena (old double white), Bealii, 
Bonomiana, Candidissima, Chandler's Elegans, Contessa Lavinia Maggi, 
Countess of Ellesmere, Donckelaari, Eximla, Fimbriata, Henri Favre, 
Imbricata, Imbricata alba, Jubilee, Madame Ambroise Verschaffelt, 
Mathotiana, Mathotiana alba, Princess Mary, Reticulata flore-pleno, Saccoi 
nova, and Valtavaredo. 



266 EPITOME OF GARDENING. 

Cineraria (fig. 131). — Tbese handsome and varied decorati replants 
can be raised freely from seeds, and chough there are named varieties 
which are increased by division, a good strain of seed will yield flowers 
almost as fine. The; most be kept, especially while young, free 
from aphides, to which they are more than ordinarily subject. For 
spring flowering the seeds may be sown in April or May in well- 
drained pots or pans, in soil of three parts loam to two parts leaf 
mould, with one-sixth sand ; cover the seed thinly with fine soil, 
and press the surface firm. When the seedlings are large enough to 
handle, prick them out in pans or pots of similar soil, snd when 




more advanced pot them singly in a-inch pots, using soil a trifle 
less sandy. They should be grown in shallow frames facing the 
north, and, if so situated that the sun shines upon the plants in the 
middle of the day, they must be slightly shaded ; give plenty of air, 
and never allow them to gat dry. When well established with roots, 
shift them into 8-inch pots, which should be liberally supplied with 
manure water as they got filled with roots. In winter tbey should 
be removed to a pit or house, where a little heat can be supplied 
whenever there is a risk of their getting frozen. They should stand 
on a moist bottom, but must not be subjected to cold draughts. 
When the flowering stems appear, give manure water at every alter- . 
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nate watering. Seeds sown in March, and grown on in this way, 
will bo in bloom by Christmas if .kept in a temperature of from 40" 
to 45° at night, with a little more warmth in the day ; and those 
gown in April and Hay will succeed them during the early spring 
months, the Utter set of plants being subjected to a temperature 
of 38" or 10° during the night. 

Coma.— This genus of Australian plants is extremely useful 
for winter flowering. The best of them is C. cardinalis, which 
affords a succession of tube-shaped crimson flowers during the 
whole of the winter. They are increased by cuttings, and grown in 
rough peaty soil, with a slight addition of loam and sand. After 
the plants have done flowering, they should all get a little artificial 
warmth, plenty of moisture, and a slight shade, while they are 
making their growth, during which period the tips of the young 
shoots should be nipped out when 6 or 8 inches long. When the 
growth is complete, a half-shady place outdoors during August and 
September will be suitable, with protection from parching winds 
and hot sunshine. 




Fig. 132.— Cyclamen penlcum, specimen plant. 
Cyclamen persteum (fig. 132). — Of late years this flower has been 
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bo much improved that no plant of moderate size can be made to 
contribute more floral display in winter. It is raised from seeds in 
various shades of colour, from the purest white to a deep purple. 
The seeds should be sown in October or November, in well-drained 
seed-pans, in an equal mixture of fine loam and leaf-mould with an 
addition of sand, the seeds slightly covered, and the pans placed 
near the light in a temperature of 50°. When the seedlings appear, 
thoymu.it be pricked out into 5- inch pots, six or eight in each, and 
wintered in a similar temperature and situation. In spring they 
must be potted singly in 3-inch pots, and thinly shaded during 
bright weather. When they have filled their pots with roots they 
should he repotted, using similar soil, into 4-inch pots, in which 




B.— Cyclamen peralcnm gnndlflorum, flower. 



they are to flower. In potting, the conns or tuberous roots should 
uot be more than half covered with the soil. A low house or pit is 
the best place in which to grow them, shading them if requisite, 
giving plenty of air, watering regularly, and syringing overhead 
in the afternoon to keep down thrips and red spider. The tem- 
perature should range from 45° to 50°, with plenty of air. They 
should flower in February and March. After blooming they should 
be placed in a pit where they can be shaded as required, and as 
they show signs of going to rest they should receive less water, but 
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should not be allowed to get quite dry. In autumn they may be 
shifted into pots a size larger, and they will come into flower earlier 
than in the first year. It is not advisable to keep them after the 
third season. Some growers recommend after flowering to turn the 
plants out of their pots into a bed of prepared peat or leaf -soil in some 
half-shadyspot, where they can be sprinkled overhead every afternoon 
during the sunny weather, so as to encourage plenty of healthy foliage. 
In this case they should be lifted early in the autumn. Of late yean 
a large-flowered form called C. persicum grandiflorum (fig. 133) has 
been obtained, and of this both white and rosy forms are grown. 

Erica. — The species of heaths cultivated in English greenhouses 
are mostly South African, or have sprung from South African 
originals. They are of dense twiggy growth, with needle-shaped 
leaves, and beautiful wax-like flowers, which in some or other of the 
kinds are produced almost throughout the year. During the winter 
and early months E. caflra, gracilis, vernalis, hiemalis, melanthera, 
persoluta, rubens, Willmorei, Sindryana, and others produce their 
blossoms; later on bloom E. florida, aflinis, Cavendishiana, exquisita, 
ventricosa and its many varieties, and the charming aristata ; next 
come E. Savilcana, Irbyana, Austiniana, Jacksoni, retorta major, 
and others, which last on till September, a few continuing till the 
end of the year. 

The varieties of heaths are propagated under bell-glasses by cut- 
tings, which should be taken as soon in the spring as the wood is 
sufficiently firm, and planted in silver sand, the lower leaves having 
been removed; they should be kept in a temperature of 60°, and the 
glasses must be wiped occasionally to prevent the plants from damp- 
ing off. When rooted they should be gradually inured to the air by 
the occasional removal of the glasses. In the spring following they 
should be potted singly into thumb pots, and kept close and moist 
until they take to the new soil. Heaths require peat soil, which for 
hard-wooded slow-growing kinds should be of a close hard texture, 
while for soft- wooded slow-growing sorts a mixture of two-thirds of 
hard peat with one of a softer nature, and for the soft- wooded quick- 
growing varieties equal quantities of hard and soft peat should be 
used, with silver sand, according to the composition of the peat. The 
pots must always be well-drained, and the plants must never be 
allowed to become pot-bound. The best season for potting is in 
March and April, or in September when the summer heats are over. 
The new soil must be made as firm as the old ball, so as to retain the 
water. A low span-roofed house, admitting abundance of light, is 
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most suitable for these plants ; and they require air in abundance, 
especially during the season of active growth. They have so great 
a dislike to fire heat that any degree of cold short of actual frost is 
preferable to it When they have grown into specimen plants they 
should be set out of doors, from the latter part of July till the be- 
ginning of September, in order to enable them to resist the attacks 
of mildew. Water should never be given before the soil has got 
sufficiently dry to need it, nor should the plants be syringed over- 
head summer or winter. Especially is this the case with the hard- 
wooded kinds. 

Some of the best of the earlier flowering heaths are— E. affinls, aristata, Ber- 
giana, Candolleana, Cavendishiana, Devoniana, florida, hiemalis, Lindleyana, 
Massoni major, mutabilis, propendens, Sindryana, tortiliflora, ventricosa 
and its varieties, Victoria, and Willmorei. The later ones are well repre- 
sented by E. Austiniana, ampullacea and its varieties, Aitoniana Turn- 
bnllii, ferruginea superba, gemmifera elegans, Hartnelli, Irbyana, jasmini- 
flora alba, Mamockiana, obbata, Farmentieriana rosea, Paxtqni, Savileana 
major, Spenceriana, Shannon!, tricolor and its varieties, and vestita and its 
varieties. 

Fuchsia. — This well-known decorative soft-wooded plant comes 
from the temperate parts of South America, but has been improved 
by selection and hybridization. Fuchsias strike readily from 
cuttings, the most usual method being to place old plants in warmth 
about February, and as soon as they have pushed shoots a couple of 
inches or so in length, to take them off and put them in small pots, 
in a temperature of 60° ; they will root in two or three weeks, when 
they should be moved singly into 3-inch pots ; and they must be 
again shifted into 8-inch or 9-inch pots as soon as those they already 
occupy are moderately filled with roots. The leading shoot, as well 
as the side branches, should be topped two or three times during 
the spring, and a single stick placed to the main stem so as to keep 
it upright. They should be syringed in the afternoons, to promote 
growth and to keep down aphides and red spider. By the end of 
June or July such plants will be disposed to flower. A good com- 
post for fuchsias consists of four parts good fibrous loam to two 
parts well-rotted manure and leaf-mould, with a fair sprinkling of 
sand. When larger plants are required the cuttings should be 
struck about the end of July or beginning of August, and kept 
gently growing through the autumn and winter in 6-inch pots on a 
shelf near the glass, with a night temperature of 50°. At the end 
of February they should be shifted into 10-inch or 12-inch pots, and 
by the end of April they will be in a condition to move to 16-inch 
or 18-inch pots, and the temperature should be raised to 55°. The 
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shape of the plants should be regulated by timely pinching of the 
shoots, the pyramidal and standard forms being the most elegant. 
The old plants may be kept during winter in any dryish place free 
from frost ; prune them back in spring, and repot in fresh soil. The 
varieties are constantly changing through the introduction of novel- 
ties. The larger growing F. corymbiflora is a very handsome plant. 

Heliotropium. — The Peruvian Heliotrope, Heliotropium peru- 
vianum, is a great favourite with cultivators, on account of the 
delicious fragrance of its blossoms, which has obtained for it the 
popular name of " cherry pie." The plants are easily increased by 
cuttings, which are struck in July and August, or from young shoots 
obtained in heat in early spring ; when rooted they should be 
potted singly into small pots, using as a compost fibry loam, sandy 
peat, and well-decomposed stable manure from an old hotbed. The 
plants soon require to be shifted into a pot a size larger. To secure 
early-flowering plants, cuttings should be struck in August, potted 
off before winter sets in, and kept in a warm greenhouse. In the 
spring larger pots should be given, and the plants shortened back 
to make them bushy. They require frequent shiftings during the 
summer, to induce them to bloom freely. There are many varieties, 
differing in habit and in the colour of their flowers. 

The heliotrope makes an elegant standard. The plants must in 
this case be allowed to send up a central shoot, and all the side 
growths must be pinched off until the necessary height is reached, 
when the shoot must be stopped and lateral growths will be pro- 
duced to form the head. During winter they should be kept some- 
what dry, and in spring the ball should be reduced and the plants 
repotted, the shoots being slightly pruned, so as to maintain a 
symmetrical head. Where they are planted out against the walls 
and pillars of the greenhouse or conservatory an abundance of highly- 
perfumed blossoms will be supplied all the year round. 

Mcsembryanthemum. — These are interesting Cape plants, some 
of them of a very showy character, and others remarkable as curiosi- 
ties. They belong to the class of succulents, and with the exception 
of the curious sorts, all grow and strike freely in a mixture of loam 
and leaf -mould with a dash of sand. The flowering kinds should 
be kept only two or three years. Cuttings should be put in about 
May, and well exposed. They will stand a few degrees of frost, but 
should be kept from growing in winter. 

The best flowering sorts, most of which are adapted for window-boxes, 
are— M. barbatum, blandum, candens, conspicuum, curviflorum, falcatum. 
formosum, glaucum, polyanthum, reflexum, retrofiexuni, roseum, and specta- 
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bile. These can be used for sunny summer beds very well, as those that 
require it can be pegged down. Of the curious varieties, some of the 
choicest are M. agninum, albinum, caninum, felinum, murinum, tigrinum, 
vulpinum, dolabriforme, densum, fissum, linguKforme, minimum, obconel- 
lum, and octophyllum. These are all dwarf growers, and require more sand 
and some brick rubbish in the soil ; they should also have less water. 

Pelargonium. — The various races of pelargoniums have sprung 
from the intermixture of some of the species obtained from the Cape. 
The older show-flowered varieties have been gradually acquired 
through a long series of years ; and the fancy varieties, as well as the 
French spotted varieties and the market type have been evolved 
from them. The zonal race, on the other hand, has been perfected 
within the last quarter of a century. In all the sections the 
varieties are of a highly ornamental character, but for general culti- 
vation the market type is preferable for indoor purposes, while the 
zonals are effective either in the greenhouse or flower garden. Some 
of the Cape species are still in cultivation, — the leaves of many of 
them being beautifully subdivided, almost fern-like in character, 
and some of them deliriously scented. A few of these are weU 
adapted for bedding out. 

Some of the most striking of this set are— P. Blandfordianum, echina- 
tum, graveolens, melananthum, and Schottii. The following sorts have 
finely-scented leaves:— P. capitatum, citriodorum, crispum, and odora- 
tis8imum. To these may be added, from amongst the earlier hybrids, those 
named Lady Plymouth, Fair Helen, ignescens, Moore's Victory, Pretty 
Polly, quercifolium and its varieties, Shrubland Pet, and the various sports 
from Unique. 

The best soil for pelargoniums is a mellow fibrous loam with good 
stable manure in about the proportion of one-fifth ; when used it 
should not be sifted, but pulled to pieces by the hand, and as much 
sand should be added as will allow the water to pass freely through 
it. The large-flowered and fancy kinds cannot bear so much water 
as most soft-wooded plants, and the latter should have a rather 
lighter compost. 

All the pelargoniums are readily increased by cuttings made from 
the shoots when the plants are headed down after flowering, or in 
the spring, when they will root freely in a temperature of 50°. They 
must not be kept too close, and must be very moderately watered. 
When rooted they may be moved into well-drained 3-inch pots, and 
should have the points pinched out in order to induce them to push 
out several shoots near the base. These shoots are, when long 
enough, to be trained in a horizontal direction ; and when they 
have made three joints they should have the points again pinched 
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out These early-struck plants will be ready for shifting into 6-inch 
pots by the autumn, and should still be trained outwards. The 
show Varieties after flowering should be set out of doors in a sunny 
spot to ripen their wood, and should only get water enough to keep 
them from flagging. In the course of two or three weeks they will 
be ready to cut back within two joints of where these were last 
stopped, when they should be placed in a frame or pit, and kept 
close and dry until they are broken. When they have pushed an 
inch or so, turn them out of their pots, shake off the old soil, trim 
the straggling roots, and repot them firmly in smaller pots if 
practicable ; keep them near the light, and as the shoots grow 
continue to train them outwardly. They require to be kept in a 
light house, and to be set well up to the glass ; the night tempera- 
ture should range about 45° ; and air should be given on all mild 
days, but no cold currents allowed, nor more water than is necessary 
to keep the soil from getting parched. The young shoots should be 
topped about the end of October, and when they have grown an 
inch or two beyond this, they may be shifted into 7-inch pots for 
flowering. The shoots must bo tied out so as to be fully exposed 
to the light If required to flower early they should not be stopped 
again ; if not until June they may be stopped in February. 

The fancy varieties root best early in spring from the half-ripened 
shoots, but they are slow growers, rather delicate in constitution, 
and very impatient of excess of water at the root. 

The zonal or so-called " scarlet" varieties are almost continuous 
bloomers, and of much value as decorative subjects ; they seldom 
require much pruning after the first stopping. For winter flowering, 
young plants should be grown on during the summer, and not 
allowed to flower. When blossoms are required, they should be 
placed close up to the glass in a light house with a temperature of 
60°, only just as much water being given as will keep them growing. 
For bedding purposes the zonal varieties are best struck towards 
the middle of August in the open air, taken up and potted or 
planted in boxes as soon as struck, and preserved in frames or in 
the greenhouse during winter. 

Petunia (fig. 134) — The varieties of petunia, especially the double 
forms, make admirable specimens for pot culture. These and the 
other named varieties are propagated by cuttings taken from stock 
plants kept through the winter on a dry warm shelf, and moved 
into a brisk moist heat in early spring ; the young shoots are 
planted in pans or pots filled with sandy soil, and, aided by a brisk 

8 
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bottom heat, strike root in a row days. They are then potted singly 
into thumb-pote, and when once established are gradually hardened 
off, and afterwards repotted aa required. The shoots should be 
topped to make bush; plants, and these tops may be utilized as 
cuttings. The single varieties are raised from seeds sown in light 
sandy soil in heat, in the early spring, and very slightly covered. 
The plants need to be pricked out or potted off as soon as large 
b to handle. Good strains of seeds supply plants suitable for 




Fio. 131. — ret unli hybrid* grandifloia. 

bedding ; but, as they do not reproduce themselves exactly, any 
sorts particularly required must be propagated, like the double ones, 
from cuttings. 

Primula (fig. 135). — One of the most popular of winter and early 
spring decorative plants is the Chinese Primrose, Primula sinensis, 
of which some superb strains have daring the last few years been 
obtained. For ordinary purposes young plants are raised annually 
from seeds, sown about the beginning of March, and again for 
succession in April, and if needed in May. The seed should be 
sown in well-drained pans, in a compost of three parts light loam, 
one part well-rotted leaf-mould, and one part clean gritty sand, as 
it does not germinate freely if the soil contains stagnant moisture. 
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The surface should be pressed smooth and gently watered Wore 
sowing, and the seeds should be only just covered with some very 
line compost, half toil half sand, and over that a thin layer of 
chopped sphagnum to keep it damp, and obviate the necessity of 
watering. When thB seeds germinate, remove the m 
them in a well-lighted 
position near theglass, 
shading thorn, from the 
sun with thin white 
paper, and giving 
water moderately as 
required. When tbey 
are large enough to 
handle, prick them 
out in pans or shallow 
boxes, and, as soon as 
they have made leaves 
an inch long, pot them 
singly in 3-inch pots, 
using in the soil a 
little rotten dung. 
They should then be 
placed in a light few 
near the glass in 
open situation, facing I 
the north. "When 
their pots are filled 
with roots they should 
be moved into 5-inch 
or 8-inch pots. The 
soil should now con- 
sist of three parts good loam broken with the hand, one part rotten 
dung and leaf -mould, and as much sand as will keep the whole open. 
They should be potted firmly, and kept in frames close up to the 
glass till September, excess in watering being carefully avoided. 
In the autumn they should he transferred to a light bouse and 
placed near the glass, the atmosphere being kept dry by the occa- 
sional use of fire heat. The night temperature should be kept 
about 45°. When the flowering steins are growing up, manure 
water once or twice a week will be beneficial. The semi-double 
varietus are increased from seeds, but the folly double ones and 




Fro. 136.— Primula sinensis. 
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any particular sort can only be increased by cuttings made by 
dividing the crowns with a portion of stem attached, the plants 
being first well dried, almost to shrivelling ; the cuttings should 
be placed in small pots in sandy soil, put in a moderate dryish 
heat, and only just watered enough to prevent flogging. When 
tbey are well rooted, they may be potted tike the others. In winter 
they require an intermediate temperature of 46° or 60° at night, 
and a little higher in the day, with air when the weather is suit- 
able. 

Riehardia.— This plant R, tethiopica (fig. 133), called also Calla 
tethiopica and the Nile Lily, is a fine subject for greenhouse decora- 
tion during the spring 
months. It is a stately 
tuberous-rooted peren- 
nial, with broad arrow- 
shaped leaves, and large 
white flower-spa thee, that 
last long in beauty. The 
plants should be carefully 
divided about March, and 
planted out during May 
in well-enriched shallow 
trenches. Being semi- 
aquatics, they cannot ba 
kept too moist all through 
the summer months. 
Plants kept in pota are 
generally neglected in 
this way, and hence are 
rarely seen in really first- 
class condition. The Fio. 13«.— BlohardJa nthiopica. 
Ricbardias are hordy if their crowns are kept under water ; but a 
very little frost disfigures the foliage, and therefore they should be 
placed in the pits or the greenhouse towards the end of October. 
They may be bad in flower during the winter, but in that case they 
must have a little warmth to give them a start. 

Salvia. — Some of the Salvias or Sages are among the best and 
most showy among soft-wooded winter-flowering plants, the blossoms 
being of a bright glowing scarlet. The most useful are S. splen- 
dens and its variety Bruanti, S, Heeri, S. involucrata Bethellii, 
and 8. gesneneflora, the first commencing to flower early in the 
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autumn and lasting till Christmas, while the others follow 
immediately in succession, and continue in full beauty till April. 
Young plants should be propagated annually about February, and 
after nursing through the spring should be grown outdoors in a fully 
exposed situation, where they can be plunged in some loose ma- 
terial, such as ashes, fibre, or half-decomposed leaves. The young 
shoots should be stopped to secure bushy plants, but not later than 
the middle of August. The most suitable compost for them is a 
mixture of mellow fibry loam enriched with a fourth part thoroughly 
decomposed manure, made sufficiently porous by the addition of 
sand or grit. In spring, and during the blooming period, the tem- 
perature should be intermediate between that of a stove and green- 
house. There are other very ornamental species of easy growth, 
increased by cuttings in spring, and succeeding well in ordinary 
rich loamy soil. Of these S. angustifolia bears spikes of fine bright 
blue flowers about June ; S chamaedryoides, a dwarfish subject, 
has deep blue flowers in August ; S. fulgens produces scarlet flowers 
in August; and S. involucrata produces fine rosy pink flowers 
during the autumn. S. patens is a lovely blue free-blooming sort, 
flowering in August and September, the colour being unique. 

Stove Plants. 

For the successful culture of stove plants two houses at least, 
wherein different temperatures can be maintained, should be 
devoted to their growth. The temperature during winter should 
range at night from about 55° in the cooler to 65° in the warmer 
house, and from 65° to 75° by day, allowing a few degrees further 
rise by sun heat. In summer the temperature may range 10° higher 
by artificial heat, night and day, and will often by sun heat run up 
to 90° or even 95° beyond which it should be kept down by ventila- 
tion. During the growing period the atmosphere must be kept 
moist by damping the walls and pathways, and by syringing the 
plants, according to their needs ; when growth is completed less 
moisture will be necessary. Watering, which, except during the 
resting period, should generally be copious, is best done in the 
forenoon ; while syringing should be done early in the afternoon 
to admit of the foliage drying moderately before night. When the 
pots become filled with roots, waterings of weak liquid manure help 
very much towards a successful blooming. In ventilating, cold 
draughts must be avoided. 
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The following are desirable select miscellaneous stove plants ;— 
Acalyplm tricolor (Wilkcsiatia), mmudca, and margraata, 
jjjehmea Mgeoe, Herln Regime, mlnlata, and VeltchlL 
fflichjnantha»:B<iachi»naii. Lobblanua, pulcher, epecloiua, and aplenden*. 
Allamanda Chelsoni, Schottil, grmdiflora, Henderaoni, and nobilia. 
Alocaala JeDnlngali, Lowil, Veltchtl, macrorrhlia variegate, and metallise, 
Antlwrlum crjatallinum (fig. 1ST), magnlflcun), regale, Warocquomiun, 




cryatallinnn 



Veltchll, remarkable lor tbeir noble and handsome foliage ; and A. Sober- 
lertanum, and ATnirtiiiam (fig. 133 from the Qardenert Chrenide), re- 
markable for tbe brilliant scarlet bracts of their inOoreeceuce. 

Aphelandra nlteni, Koailii, fascinator, and leopoldlL 

Aralla elegantiaahna, flllclf olia, loptopbylla, Yeltchll, and gradlllma. 

Ardlsls crenulata, crenolata alba, and OliverL 

Arlatolocbia Duchartrel, floribunda, glgaa, and grendlBora. 

Bertolonla Mperbiaahna, Van Hoottel, guttata, liarcliaudf , and Mirandas!. 

Bignunla Chamberlaynll, specloeus, and venuata. 

BongalnTlllea glabra, laterttla, and ipectabllia. 



Clerodandrum (allai, Kwmpfert, Thomsons, Balfourlannm, and aplendens. 

Coxnbretum purpureum and grandlflornm. 

Croton enguitlfollna, trllobua Diaraell, Andreanns, glorlosus, malestlena (fig. 

ISO), nndulatua, Wciiimannl, spiralis, Elnglanna, and many other*. 
Cyaiu ipliyllum mignincum and apectandum. 



Gfrtanthara magnifies, and chrjaoeteplian». 
Dieffenbachla Kauael, Leopold!!, Carderl, lllusl 
Dlpladenla bolirienaia, aplendena, Brearleyana, 
Flttonla argrroneura and PearceL 



II .1 Mil 3. 



d aplendena. 



Flcm elastloa (Iudia-rnbber Flint), rallglosa, and dealbata. 
rranciacca oiirola, calyclna majcr, magidflca, and confeitlflom. 
Gardenia amaina, Stanlcyim, oitrtodora, floiida, intermedia, and Fortun 




110. 138.— Anthurlum ArjdrSanum. 
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Hibiscus rosa sineusfB and lti varieties— mlnialua semlplenos, vivk 
isbrlntu, pnniceue, Collem, lulgidua, ichizopetalui, and Cooperii. 

Hoys imperiaiuj, canioia, campanulata, 1'aitoni. and bella. 

Ipcmosa HoreJaUie and LeariL 

Iiora cocclnea, Colel, javanlca, splendent, rcglna, Dlxuuia, Fraserl p 
oepe, Prince of Orange, Williannil, and man; othera. 

Jaiminum graclle, graclUimam, llgustrifollum, and Bambac flore-pleno. 

Llbonla florlbunda and penrhoalenala, 

Lacolla gratia ' 




— Croton majestlcus. 



Manettla blcolor, cordata, and mlcana. 

Maranta (audita, albo-lineata, roaeo-lineata, Melroyana, regallg, roseo-plcta, 

Veitchil, isbrina, Maatangeana, and many others. 
Medinllls magnifies and aroabllia, 
Mej enia erecta. 

Nelumblum apeciosum, the Sacred Bean, a splendid aquatic. 
Nepenthe) (Pitcher-Plant) Veitchil, aangninea, lcvla, Stewartil, WilUamsli, 

Hookerl, and KafHcnlann. 
Njmphsa Deronlana, dentata, and ccnrulsa, all beautiful aquatic plants, 
Pandanus graminifollni, elegantlaiimus, Vandermeerschil, and VeitchlL 
Pancratium ammuum, carlbbnum (fig. 141), ovatum, and fragrant. 
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FassUlora fulgens, Ruddisns (kermnslna), Decuiitnestia, Euuuapurtea, Tlahuii, 

edulis, and prlneepa racemoaa. 
Favctta borbonlca. 
Pavonlamultlflora,orWiaUl. 
Pentaa caruea rosea and kermerina. 
PhjllaTithu! nlioaua, roseo-plctua, and atropurpureua. 
Plumbago rosea and coccinea auperba. 
Kogieia cord ata, macrophylla, and gratlialnu. 
Bondeletla brilliantisaima and apecloaa major. 




Fig. 140.— Qeanera Donckelaarl. 

Scutellaria, Moclnlaua and pulchella, 

Serlcographii UhleabreghHane. 

Sonerila Heuderaonl and margatitacea, with their several varieties. 

StephanotUt norlbunda. 

SpliEmjjj-ne latiloua. 

Thnnuergla BarrlaU, chrrsops, coccinea, and fragrana. 

Thynacauthm rutilana. 

Tillandsia muaalca, teuellata, Lin den Ian a, splendem, and Zahnli. 

Tornella frafirana (Monstera dellcloaa), remarkable for its luscious fnu 

Toreuia. aiiatlca, pulcherrima, Founder!, and fialllonL 
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Victoria resin, a trnl 

Achimcnea (fig. 112) have scaly tubers, which are kept dry and 
in a state of rest in a temperature of 56° dnring the winter months, 
and started into growth about March, a second batch being started 
in April. They should be placed 8 inches asunder in pans filled to 
within 1) inches of the rim with leaf-mould or cocoa-refuse, made 
rather sandy and slightly covered with the soil. The pans should 
be set in a warm pit or frame, and the soil kept slightly moistened, 




and when the young shoots are a couple of inches long they may be 
placed ail or eight in a 8-inch pot, in a soil of three parts fibrous 
loam and two parts leaf-mould, mixed with a little sand. The 
temperature should be from 65" to 70°, and they should be well 
exposed to light. When 3 inches long, pinch out the points to 
induce them to branch, and give more water, syringing overhead 
to keep red spider in check. As soon as the flower buds appear, 
give weak manure water two or three times a week. They should 
all through their growth have sufficient air to keep them from get- 
ting drawn, and when the flowers begin to open should be gradually 
inured to bear the temperature of the conservatory. When they 
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aliow signs of going to rest, less water may be given ; and after 




Tio. 142.— Achlmenes, group ol Tarlettet 
the tops have died down, the tubers may be stored Id dry sand 
in a temperature of about 
55°. Acltimenea have 
iilao a very fine effect when 
grown in wire baskets sus- 
pended from the roof of 
the plant house. A. Iongi- 
ftora [fig. 113) is a typical 
species. 

Tho following ara good 
kinds :— Ambroise Verachal- 
lelt, belmontensta, Firefly, 
longiflora alba, longiflora ma- 
jor, Mauve Queen, Paraondl, 
Boss Queen, Stella, and Wil- 
liannul. 

AmttTyllU. — ThiagenuB, I 
also called Hippos strum, 
consists of splendid bul- *ra- 14S.— Acnlmenes longlnera. 

bous plants, of easy culture and free-blooming habit. Like other 
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bulbs they are increased by offsets, which should be carefully 
removed when the plants are at rest, and should be allowed to 
attain a fair size before removal. These young bulbs should be 
potted singly in February or March, in mellow loamy soil with a 
moderate quantity of sand, about two-thirds of the bulb being .kept 
above tbe level of the soil, which should be made quite solid. They 




Amaryllis Cleopatra. 



should be removed to a temperature of 60° by night and 70° by day, 
very carefully watered until the roots have begun to grow freely, 
after which tbe soil should be kept moderately moist. As they 
advance the temperature should be raised to 70° at night, and 80° 
or higher with sun heat by day. They do not need shading, but 
should have plenty of air, and be syringed daily in the afternoon. 
When growing they require a good supply of water. After the decay 
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of the flowers they should be returned to a brisk moist temperature 
of from 70° to 80° by day during summer to perfect their leaves, 
and then be ripened off in autumn. Through the winter they 
should have less water, but must not be kept entirely dry. The 
minimum temperature should now be about 55°, to be increased 10° 
or 15° in spring. As the bulbs get large they will occasionally 
need shifting into larger pots. 

A few of the best sorts are — Ackermanni pulcherrima, aulica, conspicua, 
Cleopatra (fig. 144), Duchess of Connaught, Hercules, Leopold!!, Meteor, Mrs 
Baker, Mrs Morgan, Oriflamme, pardina, pyrrochroa, Queen Victoria, striata 
superba, Thalia, Unique, Virgil, and vittata. New varieties are being con- 
stantly raised. 

Begonias are represented by numerous species, herbaceous and 
subshrubby. There are several free-flowering species and hybrids, 
such as B. fuchsioides, weltoniensis, Saundersii, prestoniensis, 
ascotiensis, &c. ; a group of ornamental-leaved kinds represented 
by B. Rex; and a tuberous-rooted free-blooming brilliant race, 
developed recently, mainly from B. boliviensis and B. Veitchii. 

Cuttings from flowering begonias root freely in sandy soil, placed 
in heat at any season when moderately firm, and as soon as rooted 
should be potted singly into 3-inch pots, in sandy loam mixed with 
leaf-mould and sand. They should be topped to keep them bushy, 
placed in a light situation, and thinly shaded in the middle of very 
bright days. In a few weeks they will require another shift. They 
should not be overpotted, but instead assisted by manure water. 
The pots should be placed in a light pit near the roof glass. The 
summer-flowering kinds will soon commence blooming, but the 
autumn and winter-flowering sorts should be kept growing in a 
temperature of from 55° to 60° by night, with a few degrees more 
in the day. The tuberous-rooted sorts require to be kept at rest in 
winter, in a medium temperature, almost but not quite dry. In 
February they should be potted in a compost of sandy loam and 
leaf-mould, and placed in a temperate pit until May or June, when 
they may be moved to the greenhouse for flowering. If they after^ 
wards get at all pot-bound, weak manure should be applied. After 
blooming the supply of water must be again slackened, and in winter 
the plants should be stored in a dry place, secure from frost ; they 
are increased by late summer and autumn cuttings, after being 
partially cut down. 

JBouvardia. — These plants are best increased by cuttings taken 
off in April, and placed in a brisk heat in a propagating frame with 
a close atmosphere. When rooted they should be potted singly 
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into 3-inch pots in fibrous peat and loam, mixed with one-fourth 
leaf-mould, and a good sprinkling of sand, and kept in a tempera- 
ture of 70° by night and 80° during the day ; shade when required ; 
syringe overhead in the afternoon, and close the house with sun- 
heat. The plants should be topped to ensure a bushy habit, and as 
they grow must be shifted into 6-inch or 7-inch pots. After mid- 
summer they should be moved to a cool pit, where they may remain 
till the middle of September, receiving plenty of air and space. 
They should then be removed to a house, and a portion of the plants 
should be put at once in a temperature of about 70° at night, with 
a few degrees higher in the day time, to bring them into flower. 
Others must be moved into heat to supply flowers in succession 
through the winter and spring. Some of the best kinds are B. 
elegans, Hogarth, jasminiflora, Maiden's Blush, and Vreelandii. 

Cactus. — This old-fashioned name, though left without a modern 
representative, includes many showy genera : — 

Cereus is well represented by the splendid crimson and purple- 
flowered C. speciosissimus, a quadrangular-stemmed spiny plant, 
requiring stove heat, and a loamy soil freely mixed with hard 
drainage material ; it must not be overpotted. 

Echinocactus consists of dwarf spiny slow growing plants, and 
must have plenty of sun heat ; they require sandy loam, with sand 
and bricks finely broken, and must be potted firmly, and kept dry 
in winter. 

Echinopsis is a group of dwarfish plants resembling the Echino- 
cacti, flowers about a foot long, varying from white to deep rose. 

Epiphyllum is a group of handsome showy plants easily increased 
from cuttings, but from their drooping habit they are better adapted 
for grafting on the Pereskia, so as to form small standards. The 
Pereskia stocks are struck during the winter or spring from cuttings 
placed in heat, and should be grown in sandy loam, the pots being 
well drained ; these must be kept to a single stem, and when a foot 
or 18 inches high, and of a firm woody texture, should be grafted 
with small pieces of the Epiphyllum. They may be grown for a 
considerable time in 6-inch or 7-inch pots, but must have free 
drainage. After grafting they should be grown on in heat and in 
plenty of light through the summer, but by the autumn should 
have less warmth and moisture. A winter temperature of 50 c will 
be sufficient, but in January a portion may be started in a tempera- 
ture of 60°, in which they will soon show flower. This treatment 
being continued they will last for many years, and go on increasing 
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in size. There are a number of varieties of E. truncatum, differ- 
ing chiefly in the amount and shade of rose colour or crimson in 
the flowers. 

Mammillaria consists of very interesting dwarf plants, remark- 
able for their numerous coloured spines, and the irregular arrange- 
ment of the mammillae on their surface. They grow freely in a 
cool greenhouse, and require moderate watering in summer, with 
occasional syringing overhead. The spines are in some species 
white, in others yellow, or red, or brown, or almost black. 

Opuntia is the prickly pear of southern Europe, or Indian fig of 
South America ; the species are scarcely ornamental plants, but are 
interesting on account of their variable development. The cochineal 
insect is reared on some of the larger-growing sorts. O. vulgaris 
and Rafinesquiana are hardy in the south of England. 

Phyllocactus is one of the most ornamental genera, of easy culture, 
requiring dry stove treatment. Cuttings strike readily in spring 
before growth has commenced ; they should be potted in 3-inch or 
4-inch pots, well-drained, in loamy soil made very porous by the 
admixture of finely-broken crocks and sand, and placed in a tem- 
perature of 60° ; when these pots are filled with roots they are to be 
shifted into larger ones, but overpotting must be avoided. During 
the summer they need considerable heat, all the light possible, and 
plenty of air. In winter a temperature of 45° or 50° will be 
sufficient, and they must be kept tolerably dry at the root. By the 
spring they may have larger pots if required, and should be kept in 
a hot and fairly moistened atmosphere ; and by the end of June, 
when they have made new growth, they may be turned out under 
a south wall in the full sun, water being given only as required. 
In autumn they Are to be returned to a cool house, and wintered in 
a dry stove. The turning of them out-doors to ripen their growth 
is the surest way to obtain flowers, but they do not take on a free 
blooming habit until they have attained some age. Amongst the 
best sorts are P. Ackermanni, Jenkinsoni, crenatus, and speciosus. 

Caladium. — These beautiful arads are increased by division of 
the young growths made in the spring. They should be potted in 
small pots in fibrous sandy peat, well drained, and kept in a tem- 
perature of 65° by night ; afterwards they should be changed into 
larger ones, using lumpy soil. The summer temperature may range 
about 68° or 70° by night, with an increase of 10° by day. The 
plants will go to rest towards autumn, and when the leaves have 
all died away the soil may be allowed to become nearly dry, and 
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the pots may be set on a shelf, in a temperature of about 55°, till 
February. 

Coleus. — These are very ornamental plants, the colour of their 
leaves being exceedingly varied, and often very brilliant. They are 
of the easiest culture. The cuttings of young shoots should be pro- 
pagated every year, about March, being planted in thumb pots, in 
sandy loam, and placed in a close temperature of 70°. After taking 
root they should be shifted into 6-inch pots, using ordinary light 
loamy compost, containing abundance of leaf-mould and sand, and 
keeping them near the light. They may be passed on into larger 
pots as often as required, but 8-inch pots will be large enough for 
general purposes, as they can be fed with liquid manure. The 
young spring-struck plants like a warm growing atmosphere, but by 
midsummer they will bear more air and stand in a greenhouse or 
conservatory. They should be wintered in a temperature of 60° to 
65°. The stopping of the young shoots must be regulated by the 
consideration whether bushy or pyramidal plants are desired. 

Draccena. — These are extremely useful as decorative stove plants, 
and are easy to grow. They may be increased by cuttings planted 
in sandy soil in a temperature of from 65° to 70° by night, the 
spring being the best time for propagation. The old stems laid flat 
in a propagating frame will push young shoots, which may be taken 
off with a heel when 2 or 3 inches long, and planted in sandy peat 
in 3-inch pots ; the tops can also be taken off and struck. The 
established plants do best in fibry peat made porous by sand. In 
summer they should have a day temperature of 75°, and in winter 
one of 65°. Shift as required, using coarser soil as the pots become 
larger. By the end of the summer the small cuttings will have 
made nice plants, and in the spring following they can be kept 
growing by the use of manure water twice a week. Those intended 
for the conservatory should be gradually inured to more air by 
midsummer, but kept out of cold draughts. When the plants get 
too large they can be headed down and the tops made cuttings. D. 
terminalis, with its bronzy leaves and rosy variegation, still ranks 
amongst the best sorts, but there are also many novel varieties of 
great merit and beauty. D. Goldieana is a grandly variegated 
species from tropical Africa, and requires more heat. 

Eucharis. — The Eucharis amazonica (fig. 145) is the most chastely 
beautiful of all decorative plants, having white flowers, of a very 
distinct character. It is a bulbous plant, and is propagated by 
removing the offsets, which may be done in spring, potting them 




singly in 6-inch pots. It requires good loamy soil, with sand 
enough to keep the compost open, and should have a good supply 
of water and a tem- 
perature of 66° to 70° 
during the night, 
with a rise of 8° or 
10° in the day. Dur- 
ing summer, growth 
is to be encours 
by repotting, but the 
plants should after- 
wards be slightly 
rested by removal to 
a night temperature * 
of about 60°, water 
being withheld for 
a time, though they 
must not go too long 
dry, the plant being 
an evergreen. By the 
turn of the year they 
may again have more heat and more water, and this will probably 
induce them to flower. After this is over they may be shifted and 
grown again as be- 
fore. As the speci- 
mens get large, they 
can either be divided 
to form new plants 
or allowed to develop 
into nobler speci- 
mens. With a stock 
of the smaller plants 
to start them in suc- 
cession, this may be 
had in flower all the 
year round. 

Gloxinia {6g. US). 
— The gloxinia, a 

charming decorative _ _ _, , 

plant, may be grown 
much in the same way u the achimenes. A good at 
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will produce many auptrb and charmingly coloured varieties, and 
if sown earl; in spring, in a temperature of o6" at night, they 
may be shifted on into 6-inch puts, and in these may be flowered 
during the summer. The bulbs are kept at rest through the winter 
in dry sand, in a temperature of 50°, and to yield a succession, 
should be started at intervals, say at the end of February and the 
beginning of April. To prolong the blooming season, use weak 
manure water when the flower-buds show themselves. 

L/inlana. — These are very ornamental store shrubs, which can be 
utilized in the flower garden or greenhouse in summer. They are 




i by cuttings of. the young shoots in heat, in the early 
spring, and should be groren in a free and tolerably rich compost of 
loam and peat, being stopped from time to time to secure bushy 
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growth. They come into flower towards the end of summer or 
earlier, Recording to the time of stopping, and continue flowering 
in the stove for & considerable) period, producing their verbena-like 
heads of bright- coloured flowers in profusion. A group of them is 
shown at Eg. 147. 

The varieties are continually changing. Some of the mora useful 
are La Heige and Victoire, white ; Pluie d'Or, Globe d'Or, and 
Californio, yellow ; Meteore, yellow passing to rose ; and Magenta 
King, rosy scarlet. 

I'oinaettia. — The Poinsettia pulcherrima, with its brilliant scarlet 
bracts, stands unrivalled amongst decorative plants. The white- 
bmcted sort, P. p. alba, is not so effective, but the double -flowered 
P. p. plenissima, in which the cymose inflorescence is branched, is 
as brilliant as the type, and keeps long in flower. They are 
increased by cuttings in spring, which when taken off with a heel 
strike freely in a brisk heat. They require good turfy loam, with 
an addition of one-sixth of leaf-mould and a little sand, and should 
be kept in a heat of from 65° to 70° at night, with a rise of 10° by 
day. To prevent their growing lanky, they should be kept with 
their heads almost touching the glass ; and as the pots get filled 
with roots they 
must be shifted in- 
to others, the last 
being 8 inches orlO 
inches in diameter. 
About August they 
may be inured to 
a heat of SO" at 
night, and should 
be brought to bear 
air night and day 
whilst the weather 
is warm, or they 
may be placed out 
of doors fora month 
under shelter of a 
south will in the full but 
them for flowering. In i 

where the temperature is 

some of them may be put in the store, where they will 

flower, the remainder being placed under heat later for 




Fiq. 1«— Tjim. 

This treatment matures and prepares 

tumn they must be removed to a house 

i0° at night, and by the end of September 
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When in bloom they may be kept at about 55° by night, and so 
placed will last longer than if kept in a higher temperature. 

Tydcea (fig. 148). — These handsome plants, which have sprung 
from the beautiful Achimenes picta, require similar treatment to 
ackimenes, except that the winter bloomers must be started into 
growth at a different season, namely, the later spring months, as 
April and May. The summer-blooming sorts, which should be 
started earliest, should, as they come into flower, be removed to 
the conservatory. The autumn and winter flowering sorts, being 
at first grown slowly in a gentle heat, must as they show flower 
have a nice growing temperature of 70° or 75° afforded them with 
abundance of light ; manure water may be given once a week. The 
tubers should be stored away dry after flowering. 

Orchids. 

For the successful cultivation of a mixed collection of tropical 
orchids, it is necessary that two or three houses, in which different 
temperatures can be maintained, should be provided. The greater 
number of them are epiphytes or air plants, and heat and moisture 
afford all or nearly all the nourishment they require. The plants 
themselves are the better for being associated with such objects as 
ferns and palms, and the appearance of the houses is greatly 
improved by their being thus grouped. 

The East Indian orchid house takes in those species which are 
found in the warm parts of the eastern hemisphere, as well as those 
from the hottest parts of the western, and its temperature should 
range from about 75° to 85° during tho summer or growing season, 
and from 65° to 70° during winter. The Mexican or Brazilian 
orchid house accommodates the plants from the warm parts of South 
America, and ita temperature should range from about 65° to 75° 
during summer, and from 60° to 65° in winter. A structure called 
the cool orchid house is set apart for the accommodation of the 
many lovely mountain species from South America and India, such 
as odontoglossums, masdevallias, &c, and in this the more uniform 
the temperature can be kept the better, that in summer varying 
between 60° and 70°, and in winter from 45° to 60°. A genial moist 
atmosphere must be kept up in the hottest houses during the grow- 
ing season, with a free circulation of air admitted very cautiously 
by well-guarded ventilators. In winter, when the plants are at rest, 
little water will be necessary ; but in the case of those plants which 
have no fleshy pseudobulbs to fall back upon for sustenance, they 
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must nop bs suffered to become bo dry as to cause the leaves to 
shrivel. In the Mexican bouse the plants will generally be able to 
withstand greater drought occasionally, being greatly assisted by 
their thick pseudobulbs. In the cool or odontogloasum house a 
considerable degree of moisture must be maintained at all times, for 
in these the plants keep growing more or less continuously. 

For potting or basketing purposes, or for plants requiring block- 
culture, the only materials admissible are light fibrous peat and 
living sphagnum moss, which supply free drainage for the copious 
supply of water required. The water should, however, be so used 
as not to run down into the sheathing bases of the leaves. While 
in flower, orchids may with advantage be removed to a drier and 
cooler situation, and may be utilized in the drawing-room or 
boudoir. 

From amongst the great wealth of tropical orchids, now in culti- 
vation, the following is a very limited selection of some of the most 

Ada.— Epiphytal : A. anrantiaca. 

Aeridei.— Epiphytal : A. affine, crasilfollum, eriapum, Eleldlngil, LobMl, 
noblle, odoratum. and iuavlisimum. 

Angracum.— Epiphytal : A. aenquipedale, ebumeum, and citratum. 

.[ njuim.— Terrestrial : A. Clowesii and Ruckerl. 

Barkeria.— Cool epiphytal : It. elegant, Sklnneri, and spoctaljilla. 

Ballea. —Epiphytal: 
II. Backhoualaua, c<s- 
lcBils, Laliudel, and 
PatfnlL 

Calanthe. — Tenet- 
(riiil : C. Maauca, 
VeiKhil, and ventita. 

Cattlei/*.— Epiphytal: 
C. amethyatoglosaa, bnl- 
boaa, Dowiaua, exo- 
nlenaia, glgoa, labiata, 
lobata, Moaai»(flg.llB), 
quadricolor, Bkinnerl, 
superba, and Trlanai. 

CtrlogyHe. — Epiphy- 
tal: C. barbata, crlstata, 
Gardneriana, Lowll, 
paiidurata, and spe- 

Cij mi idium. —-Terres- 
trial : C. ebnrneum, 
Lowtanum, and Mao- 
tenO. pro. no._Cattleya 

Cj/pripidiam. — Ter- 
restrial : C Argus, barbatum snperbum, candatum, 




conoolor, Dayanum, Har- 
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nsigno Maulei, lBTlgstum, Lowtt, nivaum, Schlimml, Stouel, and 
—Epiphytal ; D. aggwgatum majus, Aius worthii, barbatnluiD 



Benfioniie, chryaol 

clliysotuium, cr 

Devonian nm, Falconcrt 
flmbrmtum ecu latum, 
(ormoaum gigantenm 
IHuiflorum.nobilfl.Fai- 




vitellinum<ng.l60), 
vltellliium majue. 

iBHO.-BpiphyUl : I 
phylla, majalla, Ferritin, 

Limatedu. — Terres- 
trial; I., rosea. 

hyalite.— Cool epi- 
phytal : I. Skinner), 
with its man]' varia- 

XaidtvaUia. — Cool 
epiphytal: M. Datilil, 
Hanyaua, ignea, Un- 
dent, tOTarenalB, and 

MaoipintoUum. — Cool 



Miltonia.— Epiphytal: 



fine variety Moreliana. 

OitonJopJoaruin Cool 

epiphytal: O. Alex- 
andra (orispnm), Ander- 
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Oncidium.— Epiphytal : 0. ampliatum majus, Barker!, crispum, cucullatum, 
curtum, macranthum, Marshallianum, ornithorrhynchum, roseum, PapQio 
majus, Barcodes, and varicosum Eogersii. 

Pescatoria.— Epiphytal : P. Dayana, lamellosa, Roezlil, and Wallisii. 

Phajus.— Terrestrial : P. grandifolius and Wallichii. 

Phalcenopgis.— Epiphytal : P. amabilis, grandiflora, and Schilleriana. 

Pleione (Indian Crocus).— Epiphytal : P. Hookeriana, humilis, lagenaria, 
maculata, prsecox, Reichenbachiana, and Wallichiana. 

Renanthera.— Epiphytal : B. coccinea and Lowii. 

Saccolabium.— Epiphytal : S. ampullaceum, Blumei majus, curvifoliuni, 
guttatum, miniatum, preemorsum, and retusum 

Sobralia.— Terrestrial : S. macrantha splendens. 

Sophronitis. — Epiphytal : S. grandiflora. 

Stanhopea.— Epiphytal : S. grandiflora, insignis, oculata, and tigrina, 

Thunia.— Terrestrial : T. alba and Bensoniaa. 

Trichopilia.— Epiphytal: T. crispa, marginata, suavis, and tortilis. 

Vanda.— Epiphytal : V. Cathcartii, coerulea, coerulescens, gigantea, suavis, 
teres Andersoni, and tricolor. 

Zygopetalum.— Epiphytal : Z. Gautieri, Mackayi, maxillare, and rostratum. 



Palms. 

These noble plants while quite young, form charming ornaments 
for the drawing-room and the dinner table. When more fully de- 
veloped, and long before their full growth is attained, they are 
among the best ornamental f oliaged conservatory plants. For the 
most part they are stove plants (75° to 80°), but after the growth is 
matured, many of them thrive for some time in the temperature of 
a dwelling house. They are of very easy cultivation, but require 
plenty of water and thorough drainage. The soil should consist of 
equal parts of loam, peat, and vegetable mould, with abundance of 
sand, and they thrive best in comparatively small pots. The 
species are mostly either fan-leaved (fig. 152) or pinnate (fig. 153). 

The following is a selection of useful species : — 

Acanthophoenix.—'Pinn&te : A. crinita and Herbstii. 

Acanthorrhiza.—F&n-le&yed : A. stauracantha and Warscewiczii. 

4reca.— Pinnate : A. alba, aurea, lutescens, and rubra. 

A8trocaryum.-Thma.te : A. acaule, Murumuru, and rostratum. 

Attalea.—Yinn&te : A. funifera, nucifera, and speciosa. 

Lactris.—Piim&te: B. baculifera, integrifolia, and simplicifrons. 

Brahea.—Y&n-le&Yed: B. fllamentosa (a Californian species, having the 
edges of the leaf -segments developed into long threadlike pendent filaments) 
and B. Roezlii. 

Calamus.— Pinnate, and exceedingly handsome as young plants, but after- 
wards assuming the habit of climbers: C. adspersus, asperrimus, ciliaris, 
flagellum, Imp£ratrice Marie, Jenkinsianus, melanocheetes, palembanicus, 
plumosus, and viminalis. 

Can/oto.— Pinnate : C. Cumingii is the dwarfest of the species, bipinnate, 
the leaves from 3 to 6 feet long; C. urens. 
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Cerozglm.— Pinnate : C. andioola Is ■ majestic species. 

nate, and well suited for Indoor decoration during the 
Irenbergtana, desmoncoides, elegons, Erasstl-Augustl, 




Fia. 1B2.— Chamorops Grlfflth.il. 



C. Griffith!! (fig. 1S2), e 






<7aw«.— Pinnate : Hhade-loTing plants, some of which are most charm 
tog, especially C. Bonnetl, ooronata, elsgantisslma, nexnosa, plumou, ani 
Weddslliana (fig. 153). 
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Is and macrocarpa (Kentla Linden!]. 



■arty a 






peclmllj G. coageeta, 
elegans, gracllle, ma- 
croitachyt, Martiana, 
Porteana, pninila, and 
Schottlana. 

ByOph riri e. . — Pinll ate : 
II. amarieaolli, indica, 
find Vera chattel til. 

Jub&a. — Pin nam : the 
Chili™ J. upectsulliii Is 
highly decorative, and 
may be "grown In the 

KeTitia.- Pinnate : X. 
Bsucrl, Belmoteana, 
ITorteriana, aaplda, and 
Wendtandlana are or- 
namental greenhouse 

Lata ma — Fnn-1 esved : 

Lieuala.— Fan-leaved: 
L. acutlOda, elegans, 
and peltata. 



aim a, australls, Hoogen- 
dorpil, ollTOf orals, and 
liineiislB (Latsnla bor- 

Malvrtiea.— Pinnate, 
dwarf elegant palms, 
well adapted for table 
decoration ■ M. gracilis 
and simplex. 



with lingular arose 

leaflets : If. erosa, grnn- 

atenals.and Undenlana, 

Orteetptraia. — Pin- 

teanum, a iplendld 
plant tor eitiibftlon 
purpose!. 
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long in a loom without i 
Pha,nia>phorivm. — 
Entire-leaved, magni- 
ficent oraamenti in the 
store: P. aechellarurn, 
known alio ■■ Stevan- 
sonia gnndiflore. 

Phanix. — Tfic Date 
Palm ol commerce, P. 
dactylifera, although 

ornamental, and 
hardy that it may be 

situation during th( 
summer months ; other 
fine aorta are P. recll- 
nata, ruplcola (fig. 
1M), sylvestrtB, and 

pTiteJiardia. — Pan- 
leaved : P. aurea, gran- 
dia, macrocarpa, Mar- 
tlana, and pacific*. 

Ptychosperma. — Pln- 

coneHtotion : P. Alex- 
andre, Cnnningbiniil 
(Bealorthla elegani), 
and raplcola. 

JUajpCt — Fan-leaved 
slender-stemmed, and 
of hardy constitution ; 
R. flabellilormis and 
numilla. 

Sabai. — Fan-leaved, 
noble plants reaching 
gigantic proportions : 
B. Blackborniana and 



ig any Injury ; 0. oleracea ai 




Thrinaz.— Fan-leav- 
ed, with slender stalks 
and leaves much di- 
vided ; peculiarly light 
and elegant for table 
or other decoration ; 
T. arborea, argentea 
(fig. 156), barbadensle, 
elegana, gramlnlttura, 
mnjtlflora, parvlnora, 
and radiata. 

Tritlaiwa.— Fan-leaved : T. mauritiarf onnls. 

Vtrtthajtitia Entire -leaved, in the way ol Plicenicophorium, and requlr- 



— Vcnschatfeltla splendlda. 
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ing strong moist heat : Y. raelanochtetes and splendida (Regelia majestica, 
fig. 166) are remarkable for their long needle-like black spines. 
Welfia.— Pinnate : W. regia. 



Ferns. 

These popular plants are usually increased by means of their 
spores, the "dust" produced on the back of their fronds. The 
spores should be sown in well-drained pots or seed pans on the sur- 
face of a mixture of fibrous sifted peat and small broken crocks or 
sandstone; this soil should be firmly pressed and well-watered, and 
the spores scattered over it, and at once covered with propagating 
glasses or pieces of sheet glass, to prevent water or dry air getting to 
the surface. The pots should be placed in pans full of water, which 
they will absorb as required. A shady place is desirable, with a tem- 
perature of 50° to 55° by night and 65° to 70° by day, or they may 
be set on a shelf in an ordinary propagating pit. The spores may be 
sown as soon as ripe, and when the young plants can be handled, 
or rather can be lifted with the end of a pointed flat stick, they 
should be pricked out into well-drained pots or pans filled with 
similar soil, and should be kept moist and shady. As they become 
large enough, pot them singly in 3-inch pots, and when the pots are 
fairly filled with roots shift on into larger ones. 

The best time for a general repotting of ferns is in spring, just 
before growth commences. Those with creeping rhizomes can be 
propagated by dividing these into well-rooted portions, and, if a 
number of crowns is formed, they can be divided at that season. 
In most cases this can be performed with little risk, but the glei- 
chenias, for example, must only be cut into large portions, as small 
divisions of the rhizomes are almost certain to die ; in such cases, 
however, the points of the rhizomes can be led over and layered into 
small pots, several in succession, and allowed to remain unsevered 
from the parent plant until they become well-rooted. In potting 
the well-established plants, and all those of considerable size, the 
soil should be used in a rough turfy state, not sifted but broken, 
and one-sixth of broken crocks or charcoal and as much sand as will 
insure free percolation should be mixed with it 

The stove ferns require a day temperature of 65° to 75°, but do 
not thrive in an excessively high or close dry atmosphere. They 
require only such shade as will shut out the direct rays of the sun, 
and, though abundant moisture must be supplied, the atmosphere 
should not be loaded with it. The water used should always be at 
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or near the temperature of the house in which the plants are grow- 
ing. Some ferns, as the different kinds of Gymnogramma and 
Cheilanthes, prefer a drier atmosphere than others, and the former 
do not well bear a lower winter temperature than about 60° by night. 
Most other stove ferns, if dormant, will bear a temperature as low 
as 55° by night and 60° by day from November to February. About 
the end of the latter month the whole collection should be turned 
out of the pots and redrained, or repotted into larger pots as required. 
This should take place before growth has commenced. Towards 
the end of March the night temperature may be raised to 60°, and 
the day temperature to 70° or 75°, the plants being shaded in bright 
weather. Such ferns as Gymnogrammas, which have their surface 
covered with golden or silver powder, and certain species of scaly- 
surfaced Cheilanthes and Nothochlsna, as they cannot bear 
to have their fronds wetted, should never be syringed ; but most 
other ferns may have a moderate sprinkling occasionally (not 
necessarily daily), and as the season advances, sufficient air and 
light must be admitted to solidify the tissues. 

Space will only permit that we should append a list of choice 
ferns, which, however, might be much extended. We shall arrange 
them under the heads of stove, greenhouse, and hardy. 

Select Stove Ferns. 

Acrophoru8 affinis, charophyllus, and immersus (Leucostegia). 

Acrostichum aureum. 

Adiantum cemulum, cardiochlaena, caudatum, concinnum, cristatum, 
cuneatum, curvatum, farleyense (fig. 157), gracillimum, Henslovianum, lun- 
ulatum, macrophyllum, mundulum, peruvianum, polyphyllum, princeps, pul- 
verulentum, Seemanni, subcordatum, tenerom, trapeziforme, Veitchianuni, 
villosum, and Williamsii. 

Alsophila armata, aspera, glauca, philippensis, pruinata, pycnocarpa, 
radens, and Tsenitis. 

Aglaomorpha Meyeniana. 

Anemia adiantifolia, cheilanthoides, collina, and mandioccana. 

Anemidictyon Phyllitidis, and its several forms— fraxinifolium, laciniatum, 
longifolium, and tessellatum. 

Aspidium trifoliatum. 

Asplenium alatum, caudatum, cicutarium, erectum, Fabianum, ferulaceum, 
formosum, heterocarpum, horridum, laserpitiifolium, longissimum, myrio- 
phyllum, neo-caledonicum, planicaule, rachirhizon, rhizophorum, Viellardii 
(schizodon), serra, Yeitchianum (Belangeri), and viviparum. 

Blechnum brasiliense, gracile, Lanceola, longifolium, occidentale, and 
orientals. 

CampyUmeurum lucidum, repens, nitidum, and decurrens. 

CeratopterU thalictroldes, an aquatic sub-annual species with proliferous 
sterile fronds. 



, frlsida, pulveracaa. 
Cifmtium Baromatx, ChamLaaol, glaucum Manzteall, pralnoauro, regale, 




FlQ. 157— A il ian turn (aril 



Dtparia prollfera. 
Dieiaonia chryaotrtcha. 
Dictyoziphium panamense. 

IHdymrirMiriia lunula!*. 

■ ' ■ ' m flttemiloliuiu, celtidlf oil 



indlf olium, Bhepherdil, e< 



(ylvBticum, sod zejlanloi 
Doryopttria collina, nobilla, palmata, and aagittefolla. 
Drynaria oorooans, diyatsifolia, roortlUoea, and querdfolla. 
Elaptu/gU/tmm cuipf datum, I.'Henniiilerl, scolopemirif (ilium, 



Glsichtnia dicbotoma, ftucata, pectinate, and puboacenb 



302 EPITOME OF GARDENING. 

Ooniophlebium appendiculatum, colpodes, lachnopus, Lepidopteris, lori- 
ceum, squamatum, subauriculatum, and verrucosum. 

Goniopteris asplenioides, crenata, Ghiesbreghtll, refracta, and reptans 

Gymnogramma chrysophylla and its variety Farsonsii; flexuosa, L'ller- 
minieri, Pearcei, peruviana and its variety argyrophylla; pulchella, sul- 
phurea, tartarea, trifoliata, and Wettenhalliana. 

Henxitelia grandifolia, horrida, Karsteniana, and spedosa. 

Humata alpina, heterophylla, and pedata. 

Hymenodium crinitum. 

Hymenophyllum, any of the species. 

Hymenostachys elegans. 

Hypolepis repens. 

Lastrea augescens, deltoidea, patens, recedens, and strigosa (crinita). 

Lindscea cultrata, guianensis, and trapeziformis. 

Litobrochia aurita, denticulate, macroptera, podophylla, and tripartita. 

Lomaria attenuate, fraxinifolia, L'Herminieri, and onocleoides. 

Lygodictyon Forsteri. 

Lygodium flexuoaum, venustum, and volubile. 

Microlepia hirta cristata. 

Nephrodium articulatum, cyatheoides, Hookerii, pteroides, truncatum, 
unitum, and venustum. 

NephrolepU davallioides and its variety f urcans ; Duflli, ensif olia, exaltata 
pectinata, pluma, tuberosa, and undulata. 

Niphobolus costotus, Gardner!, and pertusus. 

Nothochlcena flavens, nivea, rufa, sinuata, and trichomanoides. 

Oleandra articulata, neriif ormis, and nodosa. 

Olfersia cervina. 

Onychium auratum. 

Oxmunda palustris (evergreen). 

Phlebodium areolatum, aureum, pulvinatum, and sporadocarpum. 

Platycerium alcicorne and its variety majus ; biforme, grande, Hillii, Stem- 
raaria, WaUichii, and Willinckii. 

Pleocnemia Leuzeana. 

Pleopeltis albo-squamate, incurvata, leiorhiza, longissima, and Phymatodes. 

Polybotrya caudata and osmundacea. 

Polypodium Diana, Paradise®, pectinatum, and Schkuhrii. 

Polystichum coniifolium, denticulatum, lentum, ordinatum, triangulum, 
and viviparum. 

Pteris argyrea, aspericaulis, longifolia, quadriaurita, semipinnata, tricolor, 
serrulate and its many varieties. 

Sadleria cyatheoides. 

Sagenia cicutaria, Lawrenceana, macrophylla, Pica, and repanda. 

Schizcea dichotoma and elegans. 

Steno8emia aurita. 

Thamnopteris australasica and Nidus. 

Thyrsopteris elegans. 

Trichomane8, any of the species. 

Select Greenhouse Ferns, 

Acrophorus hispidus (Davallia novro-zelandite). 

Adiantum afflne, assimile, cuneatum, decorum, excisum and its variety 
multifldum; formosum, glaucophyllum, hispidulum, reniforme, and sul- 
phureum. 
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Alwiphila auatralla, capenala, exoelaa, and Leichard tlana. 

Atptinium appondleulaturo, bulbitenim, Colenaol, cunipreuum, dlmor- 
phum, Dregeaniim, flab ellifulj urn, flfltdJllm, HemlODitia (pal runt am), 
lucldum, monanthemiin), obtnaatum, .polyodon, ard pnemornim. 

Balantiam Cukita. 

BlecAnum auatrale and seirulatum. 

Cftcrach aureum. 

CheHanthei alabameuiis, argentea, capensis, fragrana, hlrta Kill alalia, 
micromora, microphalli, pteroldea, and tenuifolla. 

Cyathea Buikel, Cunningham ii, dealbata. Dregs!, medullarla, and SroltMl, 

Cyrtommm caryotideom, falcatnm, and Fortune!. 

Davaliia canarienala, Uarleall, and py xidata. 




Flo. 168 — Todea 



Dennxtirdtia davallloidea, Youngif. 

Jliiiinnia antarctlca, Berteroana, Selluwiana, Bquarroia, and YoungU. 

a aapera and 1H varieties multlada and corymbifera ; bleehnoldei, 
i ; and media. 
I Its variety glauca ; Cunningham!!, dicarpa, 



audata and 1 ti 



circlnata i 



i, heciitophylli, rupeatrla, eemlveatlta, a 
Mlyen 



1 Bpslunca 



Hymenephyllum icruglnoRuin, criapatam, craf 
nabellatum, flemoium, fnolforme, polyanthoa, pnlchemmn 
Hypalepis Borgiana, dlaUni. Millofoltam. and tcnuilolla. 



iinn.ni, A ilatut urn, 
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Lastrea aristata variegata, decomposita, decurrens, elongata, erythrosora, 
glabella, hispida, laserpitilfolia, Sieboldii, and varia. 

Litobrochia comans, macilenta, and vespertilionis. 

Llavea cordifolia. 

Lomaria australis, blechnoides, capensis, clliata, discolor and its variety 
bipinnatiflda ; dura, fluviatilis, Fraseri, gibba and its variety Belli! ; Gilliesii, 
lanceolata, magellanica, nuda, obtusata, Patersoni, and procera. 

Loxsoma Cunninghamii. 

Microlepia cristata, platyphylla, scabra, and strigosa. 

Niphobolus heteractis, Lingua, and rupestris. 

NothocMcena canadensis, Eckloniana, tovis, lanuginosa, and Marantn. 

Platyloma atropurpnrenm, bellum, firownii, Calomelanos, cordatum, 
falcatum, flexuosum, and rotundifolium. 

Pleopeltis Billardieri and pustulata. 

Polystichum capense, falcinellum, frondosum, lepidocaulon, proliferum, 
tripteron, venustum, and vestitum. 

Pteris arguta, crenata, cretica albo-lineata, hastata, Kingiana, longifolla, 
semipinnata, serrulata and its many garden sports (angustata, Applebyana, 
corymbifera, cristata, cristata variegata, Goeziana, polydactyla, semifastigiata, 
Leyi, and flmbriata), tremula, and umbrosa. 

Todea barbara (africana), Fraseri, hymenophylloides (pellncida), and 
snperba (fig. 168). 

Trichomanes elongatum, reniforme, and venosum. 

Woodria mollis. 

Wood war dia orientalis, and radicans with its variety cristata. 

Select Hardy Ferns. 

Adiantum Capillus- Veneris and the varieties incisnm, magniflcum, and 
cornubiense ; and pedatum. A. Capillus- Veneris LUddemannianum (fig. 159) 
is a remarkable cristate variety. 

AUotorus crispus. 

AspUnium Adiantum-nigrum and the variety grandiceps; alternans, 
angustif olium, ebeneum, f ontanum ; lanceolatum and the variety microdon ; 
marinum and the varieties ramosum, trapeziforme, snbbipinnatum, and 
crenatum ; Trichomanes and the varieties incisum, Moulei, ramosum, multi- 
fldum, and cristatum. 

Athyrium Filix-foemina and the varieties corymbiferum, crispum, Frizelliee, 
Applebyanum, grandiceps, plumosum, Victoria, apiculatum, acrocladon, 
apuaeforme, coronatum, Elworthii, gracillimum, Grantiro, marinum, multi- 
ceps, multifldum, polyclados, polydactylon, thyssanotum, Ac. ; and Gorin- 
gianum pictum. 

Blechnum Spicant and the varieties imbricatum, multifurcatum, ramosum. 

Campto8oru8 rhizophyllus. 

Ceterach offlcinarum. 

Cyrtomium falcatum. 

Cystopterit bulbifera, fragilis and the varieties angustata and Dickieana ; 
montana, and sudetica. 

Dennstcedtia punctilobula (Dicksonia pilosiuscula). 

Dictyogramma japonica. 

Diplazium lanceum and thelypteroides. 

Oleichenia alpina. 

Hymenophyllum tunbridgense and unilaterale. 

Lastrea nmula (tonisecii), atrata, cristata; dilatata and its varieties 
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Chanteris, dttmetonun, lepidota ; erythrosora ; FUix-maa and the varieties 
Bollandias, cristata, cristata anguHtnta, grandlceps, paleacea, Flnderi ; 
Goldloana, margin ills ; montana ajid the varieties crispa, cristata, Kowelllarja ; 
noveboracensls, ramota, rlgida, spinulosa, and Thelyptaris. 

Ltrmaria alpina and chilenais. 

Lygodiuw palmatum. 

Xotkottdtrna Marantic and vestlta. 




Fra. 15D Adiantum Cap illus- Veneris Lliddem&nnlanllm. 

Onychium lnridnm (Japonicum). 

Osmunda cinuamomca, spectabills, gracilis, Claytonlana (Interrupts), 
regalls and its variety cristata. 

Polypudiunt alpestre and Its variety flexile ; Dryopterla, K rameri, Fhego- 
pteria. Robertlanum (calcaroum), vulgarc and lta varieties camblicum, 

Polystichvin acrosticholdes ; aculeatum and Its varieties lobatum, mnltl- 
fldum, acrotladon, &c.; augulare and its varieties erlstatum, grandlceps, 
Holeana;, parrlsalranni, Pateyl, polj-dactjlum, prolileium, prollferum Wol- 
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lastoni, rotundatum, grandidens, imbricatum, plumosum, Kitsoniro, ptero- 
phorum, tripinnatum, Ac. ; falcinellum, Lonchitis, and setosuni. 

Pteris aquilina, cretica albo-lineata, and scaberula. 

Scolopendrium vulgare and its varieties acrocladon, Claphamil, columnare, 
Coollngil, crispum, crispum fertile, crispum minus, crispum latum, cristatum, 
laceratum, marginatum, multifldum, Stansfleldii, and many others. 

Struthiopteris germanlca, japonica, and pennsylvanica. 

Trichomanea radicans. 

Woodsia alpina, ilvensis, obtusa, and polystichoides Veitchii. 

Woodwardia &rQol&t&, japonica, and virginica. 




CHAPTEE VIL 

FltUITS. 

O pains should be spared, in the prepara- 
tion of Fruit Tree Borders, to secure their 
thorough drainage. The soil is sometimes 
placed upon a pavement flooring supported by 
stone or brick piers, with a cavity below of 
18 inches or 2 feet deep, into which air is ad- 
mitted by small vertical shafts, placed along the edges of the 
walk, and covered with open iron gratings. This arrange- 
ment is expensive, and the same advantages can generally be 
secured by placing over the sloping bottom a good layer of 
coarse rubbly material, communicating with a drain in front 
to carry off the water, while earthenware drain tubes may 
be laid beneath the rubble from 8 to 10 feet apart, so as 
to form air drains, and provided with openings both at 
the side of the walk and also near the base of the wall 
Over this rubbly matter, rough turfy soil, grass-side down- 
wards, should be laid, and on this the good prepared soil 
in which the trees are to be planted. Such an elaborate 
system of drainage is, however, necessary only in the case 
of adhesive clayey subsoils. 

The borders should consist of three parts rich turfy cal- 
careous loam, the top spit of a pasture, and one part light 
gritty earth, such as road-grit, with a small portion (one- 
.sixth) of old lime and brick rubbish. They should not be 



SOS EPITOME OF GARDENING. 

less than 12 feet in breadth, and may vary up to 15 or 18 
feet, with a fall from the wall of about 1 inch in 3 feet. The 
border itself should be raised a foot or more above the 
general level. The bottom of the border must slope evenly 
to the drain, which must be kept lower than the general level 
of the subsoil, else the soakage will gather in all the little 
depressions of its surface. Fruit-tree borders should not be 
cropped with vegetables, or very slightly so, as the process 
of digging destroys the roots of the trees, and drives them 
from near the surface, where they ought to be. 

Shallow planting, whether of wall trees or standards, is 
generally to be preferred, a covering of a few inches of soil 
being sufficient for the roots, but a surface of at least equal 
size to the surface of the hole should bo covered with dung 
or litter so as to restrain evaporation and preserve moisture. 
In the case of wall trees, a space of about 6 inches is usually 
left between the stem at the insertion of the roots and the 
wall, to allow for increase of girth. Young standard trees 
should be tied to stakes so as to prevent their roots being 
ruptured by the wind-waving of the stems. 

In the selection and distribution of fruit trees regard 
must of course be had to local situation and climate. The 
best walls having a south or south-east aspect are allotted 
to the peach, apricot, and fig. Cherries and the generality 
of plums succeed very well either on an east or a west 
aspect. In Scotland the mulberry requires the protection 
of a wall, and several of the finer apples and pears do not 
arrive at perfection without this help, and a tolerably good 
aspect. The wall-trees intended to be permanent are called 
dwarfs, from their branches springing from near the ground. 
Between these, trees with tall stems, called riders, are 
planted as temporary occupants of the upper part of the 
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wall. The riders should have been trained in the nursery 
into good-sized trees, in order that when planted out they 
may come into bearing as speedily as possible. 

Standard Fruit Trees should not be planted, if it can 
be avoided, in the borders of the kitchen garden, but in the 
outer slips, where they may be allowed to attain their full 
size. In the open garden all fruit trees should be kept 
dwarfed. Each sort of fruit should be planted by itself, for 
the sake of orderly arrangement, and in order to facilitate 
protection when necessary. Their produce is often superior 
in flavour to that of the same kind of fruit grown on walls. 

The Almond, Ainygdalus communis, is very ornamental in re- 
spect to its flowers in the early spring months, but of little value 
for its fruit. There are two varieties, one producing large flowers 
and sweet-kernelled fruits, and the other small flowers and bitter 
kernels. Every good garden should contain a tree or two, especially 
of the sweet almond, for their ornamental aspect in spring. The 
almond requires a warm light soil, well drained, and a sheltered 
position and warm aspect. It is propagated by budding on the 
seedling almond, or for heavier soils on the plum stock. 

The Apple, Pyrus Malus, is amongst the most useful of all 
our hardy fruits, and succeeds in localities too cold for either the 
pear or the plum, while from its flowering later in the spring it 
is less liable to be cut off by frosts. It may be propagated by seeds 
(pips) to obtain new sorts, or by grafting to perpetuate established 
kinds, the French paradise stock being preferred for dwarfed or 
bush trees, and the crab or free stock (from pips) for orchard trees ; 
whip-grafting is preferred. The stocks should be at least as thick 
as the finger ; and should be headed back to where the graft is to 
be fixed in January, unless the weather is frosty, but in any case 
before vegetation becomes active. The scions should be cut at the 
same time, or earlier, and laid in a trench, in contact with moist 
soil, until required. 

The apple-tree will thrive in any good well-drained soil, the best 
being a good mellow calcareous loam, while the less iron there is in 
the subsoil the better. The addition of marl to soils that are not 
naturally calcareous very much improves them. The trees are liable 
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to cutter in undrained soils or those of a hot sandy nature. 
Where the soil is not naturally rich enough, it should be well 
manured, but not to the extent of encouraging over-luxuriance. 
It is better to apply manure in the form of a compost than to use 
it in a fresh state or unmixed. 

To form an orchard, standard trees should be planted at from 25 
to iOfoet between the rowa, according to the fertility of the soiland 
other considerations. The trees should be selected with clean, 
straight, self-supporting stems, and the head should be shapely and 
symmetrical, with the main branches well balanced. In order to 




Fro. 160.— Bosh Apple ; Cox's Orange Pippin on English Paradise atock, 

obtain such a stem, all the leaves on the first shoot from the graft 
or bud should be encouraged to grow, and in the second season the 
terminal bud should be allowed to develop a further leading shoot, 
while the lateral shoots should be allowed to grow, but so that they 
do not compete with the leader, on which the growth of leaves 
should also be encouraged in order that they may give additional 
strength to the stem below them. The side shoots should be removed 
gradually, so that the diminution of foliage in this direction may 
not exceed the increase made by the new branches and shoots of the 
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upper portion. Dwarf pyramids, which occupy less spam than open 
dwarfs, if Dot allowed to grow tall, may be planted at from 10 to 12 
feet apart. Dwarf bush trees may be planted from 10 to 16 feet 
apart, according to the variety and the 
soil. Dwarf bushes on the Paradise 
stock (figs. 160, 161) are both orna- 
mental and useful in small gardens, 
the trees being always conveniently 
under control These bnsh trees, which 
must be on the proper stock — the French 
Paradise — may be planted at first 6 feet 
apart, with the eame distance between 
the rews, the space being afterwards 
increased, if desired, to IS feet apart, 
by removing every alternate row. 

"Cordons" are trees trained to a 
single shoot, the laterals of which are 
kept spurred. They are usually trained 
horizontally, at about 1J feet from the 
ground, and may consist of one s 
(fig. 162), or of two (fig. 163), the st 
in the latter case being trained in op- no. 181.— Bush Apple ; Dan* 
posite directions. In cold districts the •W»*hm1u«w on Benewah 
% . . , , Paradise atock. 

tiner sorts of apples may be grown 

against walls as upright or oblique cordons. From these cordon 
trees on the French paradise very fine fruit may often be obtained. 
The apple may also be grown as an espalier tree, a form which does 
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Fia. 162.— Single Cordon Apple-tree. 

not require much lateral apace. The ordinary trained trees for 
espaliers and walla should be planted 20 feet apart 

The fruit of the apple is produced on spurs which form on the 
branchlets of two years old and upwards, and continue fertile for a 
series of years. The principal pruning should be performed in 
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summer, the young shoots if crowded being thinned out, and the 
superabundant laterals shortened by breaking them half through. 
The general winter pruning of the trees may take place any time 
from the beginning of November to the beginning of March, in 
open weather. The trees are rather subject to the attacks of the 







FIG. 163.— Double Cordon Apple-tree. 



American blight (Eriosoma mali), which may be removed by 
scrubbing with a hard brush, by painting the affected spots with any 
bland oil, or by washing them with dilute paraffin and soft soap. 

The following are a few of the most approved varieties of the 
apple tree, arranged in the order of their ripening, with the months 
in which in ordinary seasons they are to be had in use. The selec- 
tion might be varied to suit individual tastes, and might be much 
extended, but those here named can be safely recommended : — 



Dessert 

White Juneating July. 

Early Bed Margaret Aug. 

Irish Peach Aug. 

Devonshire Quarrenden . .Aug., Sept. 

Duchess of Oldenburg Aug., Sept. 

Oslin Aug., Sept. 

Bed Astrachan .Sept. 

Kerry Pippin Sept., Oct. 

PeaBgood's Nonesuch . . . .Sept., Oct. 

King of the Pippins Oct.-Jan. 

Cox's Orange Pippin Oct.-Feb. 

Court of Wick Oct.-Mar. 

Blenheim Pippin Nov.-Feb. 

Sam Young Nov.-Feb. 

Sykehouse Russet Nov.-Feb. 

Fearn's Pippin Nov.-Mar. 

Herefordshire Pearmain . . Nov.-Mar. 
Mannington's Pearmain . .Nov.-Mar. 
Margil — Nov.-Mar. 



Apples. 

Bibston Pippin Nov.-Mar. 

Golden Pippin Nov.-Apr. 

Golden Beinette Nov.-Apr. 

Northern Spy Nov.-Apr. 

Rosemary Russet Nov.-Apr. 

Ashmead's Kernel Nov. -May. 

Aromatic Busset Dec-Feb. 

White Winter Calville)^ Mflr 
(grown under glass) . . f^ --* 1 "- 

Braddick's Nonpareil . . . .Dec-Apr. 

Court-pendu Plat Dec-Apr. 

Wyken Pippin Dec-Apr. 

Cornish Gilliflower Dec-May. 

Golden Harvey Dec-May. 

Scarlet Nonpareil Jan.-Mar. 

Cockle's Pippin Jan.-May. 

Lamb Abbey Pearmain . . . Jan.-May. 

Old Nonpareil Jan.-May. 

Stunner Pippin .......... Feb.-June.' 
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Kitchen Apples. 



Keswick Codlin Aug., Sept. 

Lord Suffleld Aug., Sept. 

Manks Codlin Aug.-Oct. 

Ecklinville Seedling Aug.-Nov. 

Stirling Castle Aug.-Nov. 

Stone's Aug.-Nov. 

Emperor Alexander Scpt.-Dec. 

Waltham Abbey Seedling Sept.-Jan. 

Cellini Oct.,Nov. 

Gravenstein Oct.-Dec. 

Hawthornden Oct.-Dec. 

Baumann's Red Winter ) Q t _j 
Reinette ^wcs.-oan. 

Mere de Manage Oct.-Jan. 

Beauty of Kent Oct.-Feb. 

Yorkshire Greening Oct.-Feb. 



Gloria Mundi Nov. -Jan. 

Blenheim Pippin Nov.-Feb. 

Tower of Glammis Nov.-Feb. 

Dumclow'8 Seedling Nov.-Mar. 

Alfriston Nov.-Apr. 

London Pippin Nov.-Apr. 

Northern Greening Nov.-Apr. 

Reinette de Canada Nov.-Apr. 

Bess Pool Nov.-May. 

Royal Russet No v.^June. 

Gooseberry Nov.-July. 

Winter Greening Nov.^July. 

Rhode Island Greening ..Dec-Apr. 

Rymer Dec-Apr. 

Lane's Prince Albert Jan.-June. 

Norfolk Beaufln Jan.^June. 



The Apricot, Prunus Armeniaca or Armeniaca vulgaris, is pro- 
pagated by budding on the mussel or common plum stock. The 
tree succeeds in good well-drained loamy soil, rather light than 
heavy. It is usually grown as a wall tree, the east and west aspects 
being preferred to the south, which induces mealiness in the fruit, 
though in Scotland the best aspects are necessary. The most 
usual and best mode of training is the fan method in the modi- 
fied form represented at page 168, under fig. 83. The fruit is 
produced on shoots of the preceding year, and on small close spurs 
formed on the two-year-old wood. The trees should be planted 
about 20 feet apart. The summer pruning should commence early 
in June, at which period all the irregular fore-right and useless 
shoots are to be pinched off ; and, shortly afterwards, those which 
remain arc to be fastened to the wall. At the winter pruning all 
branches not duly furnished with spurs and fruit buds are to be 
removed. The young bearing shoots are moderately pruned at the 
points, care being, however, taken to leave a terminal shoot or leader 
to each branch. The most common error in the pruning of apricots 
is laying in the bearing shoots too thickly ; the branches naturally 
diverge in fan training, and when they extend so as to be about 15 
inches apart, a fresh branch should be laid in, to be again sub- 
divided as required. The blossoms of the apricot open early in 
spring, but though more hardy than those of the peach, the same 
means of protection when necessary may be employed for both. If 
the fruit sets too numerously, it is thinned out in June and in the 
beginning of July, the later thinnings being used for tarts. In 
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the south of England, where the soil is suitable, the hardier sorts 
of apricot, as the Breda and Brussels bear well as standard trees in 
favourable seasons. In such cases the trees may be planted from 
20 to 25 feet apart. 

Forcing. — The ripening of the fruit of the apricot may be acceler- 
ated by culture under glass, the trees being either planted out 
like peaches, or grown in pots on the orchard-house system. They 
must be very gently excited, since they naturally bloom when the 
spring temperature is comparatively low. At first a maximum of 
40° only must be permitted ; after two or three weeks it may be 
raised to 45°, and later on to 50° and 55°, and thus continued till 
the trees are in flower, air being freely admitted, and the minimum 
or night temperature ranging from 40° to 45°. After the fruit is 
set the temperature should be gradually raised, being kept higher 
in clear weather than in dulL When the fruit has stoned, the 
temperature may be raised to 60° or 65° by day and 60° by night ; and 
for ripening off it may be allowed to reach 70° or 80° by sun heat. 

The Moorpark is undoubtedly the best apricot in cultivation, and should 
be planted for all general purposes ; the Peach is a very similar variety, not 
quite identical ; and the Hemskerk is also similar, but hardier. The Large 
Early, which ripens in the end of July and beginning of August, and the 
Kaisha, a sweei-kernelled variety, which ripens in the middle of August, are 
also to be recommended. For standard trees in favourable localities the 
Breda and Brussels may be added. 

The Cherry, Cerasus avium and C. vulgaris," is increased by 
budding on the wild gean, obtained by sowing the stones of the 
small black or red wild cherries. To secure very dwarf trees, the 
Cerasus Mahaleb has been used for the May Duke, Kentish, Morello, 
and analogous sorts, but it is not adapted for strong-growing 
varieties like the Bigarreaus. The stocks are budded, or, more 
rarely, grafted, at the usual seasons. The cherry prefers a free, 
loamy soil, with a well-drained subsoil Stiff soils and dry gravelly 
subsoils are both unsuitable, though the trees require a large 
amount of moisture, particularly the large-leaved sorts, such as 
the Bigarreaus. For standard trees, the Bigarreau section should 
be planted 30 feet apart, or more in rich soil, and the May Duke, 
Morello, and similar varieties 20 or 25 feet apart ; while, as trained 
trees against walls and espaliers, from 20 to 24 feet should be 
allowed for the former, and from 18 to 20 feet for the latter. 

In forming the stems of a standard tree, the temporary side-shoots 
should not be allowed to attain too great a length, and should not 
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be more than two years old when they are cut close to the stem. 
The first three shoots retained to form the head should be 
shortened to about 15 inches, and two shoots from each encouraged, 
one at the end, and the other 3 or 4 inches lower down. When 
these have become established, very little pruning will be required, 
and that chiefly to keep the principal branches as nearly equal in 
strength as possible for the first few years. 

Espalier trees should have the branches about a foot apart, starting 
from the stem with an upward curve, and then being trained hori- 
zontally. In summer pruning the shoots on the upper branches 
must be shortened at least a week before those on the lower ones. 
After a year or two clusters of fruit buds will be developed on spurs 
along the branches, and those spurs will continue productive foi an 
indefinite period. 

For wall trees any form of training may be adopted ; but as the 
fruit is always finest on young spurs, fan-training is probably the 
most advantageous. A succession of young shoots should be laid 
in every year. The Morello, which is of twiggy growth, and bears 
on the young wood, must be trained in the fan form, and care should 
be taken to avoid the very common error of crowding its branches. 

Forcing. — The chcriy will not endure a high temperature nor a 
close atmosphere. A heat of 45° at night will be sufficient at 
starting, this being gradually increased during the first few weeks 
to 55°, but lowered again when the blossom buds are about to open. 
After stoning the temperature may be again gradually raised to 60°, 
and may go up to 70° by day, or 75° by sun heat, and 60° at night. 
The best forcing cherries are the May Duke and the Royal Duke, 
the Duke cherries being of more compact growth than the Bigarreau 
tribe, and generally setting better ; nevertheless a few of the larger 
kinds, such as Bigarreau Napoleon, Black Tartarian, and St Mar- 
garet's, should be forced for variety. The trees may be either planted 
out in tolerably rich soil, or grown in large pots of good turfy friable 
calcareous loam mixed with rotten dung. If the plants are small, 
they may be put into 12-inch pots in the first instance, and after 
a year shifted into 15-inch pots early in autumn, and plunged in 
some loose material as leaves, cocoa-fibre, or ashes. The soil of 
the pots should be protected from snow-showers and cold rains. 
Occasionally trees have been taken up in autumn with balls, potted, 
and forced in the following spring ; but those which have been 
established a year in the pots are to be preferred. Such only as are 
well furnished with blossom-buds should be selected. The trees 
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should be removed to the forcing house in the beginning of December, 
if fruit be required very early in the season. During tno first and 
second weeks it may be kept nearly close ; but, as vegetation 
advances, air becomes absolutely necessary during the day, and 
even at night when the weather will permit. If forcing is com- 
menced about the middle or third week of December, the fruit 
ought to be ripe by about the end of March. After the fruit is 
gathered, the trees should be duly supplied with water at the root, 
and the foliage kept well syringed till the wood is mature. 

The following are some of the best varieties now in cultivation. 
B. signifies that they belong to the Bigarreau, D. to the May Duke, 
and M. to the Morello section ; K. indicates that they are specially 
adapted for culinary purposes ; and b., m., and e. show that they are 
in use at beginning, middle, and end respectively of the month 
stated : — 



Belle d'Orleans, B b. m. June. 

Early Purple Gean, B m. June. 

Early Bed Bigarreau, B. . .m.e. June. 

Early Jaboulay, B e. June. 

Early Lyons, B e. June. 

Early Rivers, B e. June. 

Black Tartarian, B., . . . . | £ Jjj^ 

Bigarreau Noir de ) T „,„ 
Schmidt, B., | Jul y- 

Frogmore Early, B b. July. 

Elton,B b. July. 

Black Eagle, B b. July. 

Governor Wood, B b. July. 

May Duke, D. (on walls) | J; j^®* 



Archduke, D m. July. 

Royal Duke, D. m. July. 

Joc-o-sot, B m. July. 

Buttner's Yellow, B m. July. 

Buttner's Black Heart, B. . .m. July. 

Bigarreau, B m. July. 

Mammoth, B m. e. July. 

B«ine Hortense, D m. e. July. 

Kentish, M., K m.e. July. 

Morello, M., K July-Oct. 

Bigarreau Napoldon, B. . . e. July. 
Duchesse de Palluau, D. . .e. July. 

St Margaret- B, B. {*Jg. 

Florence B m. e. Aug. 

Buttner's October, D. K. ..October. 



The Cranberry. — The American cranberry, Oxy coccus macro- 
carpus, grows freely in beds of peat soil or bog earth formed for 
their reception in any damp situation. Beds are often prepared 
around the edges of a pond by depositing a layer of rubble or stones 
at the bottom, and over these a good thickness of peat or bog earth 
mixed with sand, extending about 6 inches below and about 4 
inches above the usual level of the water surface. On this bed the 
cranberry plants should be put in at 2 feet apart, in autumn or 
spring ; spreading in all directions, they will soon cover the whole 
surface with a dense mat of trailing shoots. 

The common cranberry, Oxycoccus palustris, a native of Britain, 
bears fruit which is inferior to that of the American cranberry in 
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size and quality. The plants may be treated in the same manner, 
and in some places are very successfully cultivated. 

The Currants are among the most useful of the small fruits. 
The ted and the white currant are included as varieties under Kibes 
rubrum, the white being a pale-fruited variety of the red. The 
black currant is the produce of Ribes nigrum. Of both types there 
are several greatly improved varieties. 

Red aud white currants ate readily propagated by cuttings. They 




Fra. 164.'— Standard Currant 
succeed in any well-enriched garden soil, but thrive best in warm 
moist situations, where they enjoy an abundance of air; occasionally 
they are trained perpendicularly against low walls or fences. As 
bushes they are best planted in compartments by themselves, at 
about 6 or 8 feet apart each way, and should be on clean single stems 
some 8 or 10 inches long. They are sometimes trained as standards 
(fig. 184) on single stems, 3 or 1 feet high, in which form the fruit is 
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more accessible. The winter pruning consists in shortening the young 
bearing wood on the sides of the branches so as to form spurs of an 
inch or two in length. The leading shoots are left about 6 inches 
long. Some cultivators reduce the young shoots to about half 
their length as soon as the fruit begins to colour, which is found 
to increase the size and improve the flavour of the berries. 

The black currant thrives best in a moist deep soil and shady 
situation. Its culture is much the same as that of the other cur- 
rants, but the young shoots are not spurred} all the pruning neces- 
sary being to keep the branches thinned out so as to stand clear of 
each other, and to promote the formation of young wood. If the 
fruit is intended for preserving, it should not be gathered while 
wet, nor, if it can be avoided, immediately after a wet period. 

Aphides often cluster in vast numbers at the extremities of the 
summer shoots, especially of red and white currants, and should be 
destroyed by cutting off and burning the parts infested, or by ap- 
plying some of the many insecticides. 

The following are the best sorts of currants for general pur 
poses: — 

Red.— Red Dutch, Knight's Large Red, Houghton Seedling or Orangefleld 
Gate), Gondouin or Raby Castle (late), Lace-leaved or Large Sweet Red, 
Champagne (flesh-coloured). 

White.— White Dutch, Wilmofs Large White. 

Black.— Black Naples, Black Grape or Ogden's, Lee's Prolific. 

The Fig, Ficus Carica, lives to a great age, and along the 
southern coast of England bears fruit abundantly as a standard ; 
but in Scotland and in many parts of England a south wall is 
indispensable for its successful cultivation out of doors. 

Fig trees are propagated by cuttings, which should be put into 
pots, and placed in a gentle hotbed. They may be obtained more 
speedily from layers, which should consist of two or three years old 
shoots, and these, when rooted, will form plants ready to bear fruit 
the first or second year after planting. The best soil for a fig bor- 
der is a friable loam, not too rich, but well drained ; a chalky subsoil 
is congenial to the tree, and, to correct the tendency to over- 
luxuriance of growth, the roots should be confined within spaces 
surrounded by a wall enclosing an area of about a square yard. 
The sandy soil of Argenteuil, near Paris, suits the fig remarkably 
well ; but the best trees are those which grow in old quarries, 
where their roots are free from stagnant water, and where they are 
sheltered from cold, while exposed to a very hot sun, which ripens 
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the fruit perfectly. The fig succeeds well planted in a paved court 
against a building with a south aspect. 

The fig tree naturally produces two sets of shoots and two crops 
of fruit in the season. The first shoots generally show young figs 
in July and August, but these in the climate of England very 
seldom ripen, and should therefore be rubbed off. The late or 
midsummer shoots likewise put forth fruit-buds, which, however, 
do not develop themselves till the following spring ; and these form 
the only crop of figs on which the British gardener can depend. 

The fig tree grown as a standard should get very little pruning, 
the effect of cutting being to stimulate the buds to push shoots too 
vigorous for bearing. When grown against a wall, it has been 
recommended that a single stem should be trained to the height of 
a foot. Above this a shoot should be trained to the right, and 
another to the left ; from these principals two secondary branches 
should be encouraged, and trained 15 inches apart ; and along these 
branches, at distances of about 8 inches, shoots for bearing, as nearly 
as possible of equal vigour, should be encouraged. The bearing shoots 
produced along these leading branches should be trained in at full 
length, and in autumn every alternate one should be cut back to 
one eye. In the following summer the trained shoots should bear 
and ripen fruit, and then be cut back in autumn to one eye, while 
shoots from the bases of those cut back the previous autumn should 
be trained for succession. In this way every leading branch will 
be furnished alternately with bearing and successional shoots. 

When protection is necessary, as it may be in severe winters, 
though it is too often provided in excess, spruce branches have been 
found to answer the purpose exceedingly well, owing to the fact 
that their leaves drop off gradually when the weather becomes 
milder in spring, and when the trees require less protection and 
more light and air. One very vital part requiring protection is the 
main stem, which is perhaps more tender than the young wood. 

Forcing. — The fig requires more heat than the vine to bring it 
into leaf. It may be subjected to a temperature of 50° at night, 
and from 60° to 65° in the day, and this should afterwards be in- 
creased to 60° and 65° by night, and 70° to 75° by day, or even 
higher by sun heat, giving plenty of air at the same time. In this 
temperature the evaporation from the leaves is very great, and this 
must be replaced and the wants of the swelling fruit supplied by 
daily watering, by syringing the foliage, and by moistening the 
floor, this atmospheric moisture being also necessary to keep down 
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the red spider. When the crop begins to ripen, a moderately dry 
atmosphere should be maintained, with abundant ventilation when 
the weather permits. 

The fig tree is easily cultivated in pots, and by introducing the 
plants into heat in succession the fruiting season may be consider- 
ably extended. The plants should be potted in turfy loam 
mixed with charcoal and old mortar rubbish, and in summer top- 
dressings of rotten manure, with manure water two or three times a 
week, will be beneficial While the fruit is swelling, the pots 
should be plunged in a bed of fermenting leaves. 

The following are a few of the best figs ; those marked F. are good 
forcing sorts, and those marked W. suitable for walls: — 

Agen : brownish-green, turbinate. 

Angelique (Madeleine), F., W.: yellow, turbinate. 

Brown Ischia, F. : chestnut-coloured, roundish-turbinate. 

Brown Turkey (Lee's Perpetual), F., W. : purplish-brown, turbinate. 

Brunswick, W. : brownish-green, pyriform. 

Col di Signora Blanca, F. : greenish-yellow, pyriform. 

Col di Signora Nero : dark chocolate, pyriform. 

Datte : pale dingy brown, pyriform. 

Early Violet, F. : brownish-purple, roundish. 

Grizzly Bourjassotte : chocolate, round. 

Grosse Monstrueuse de Lipari : pale chestnut, turbinate. 

Lucrezia: dull white, roundish. 

Negro Largo, F. : black, long pyriform. 

Royal Vineyard : purple, long pyriform. 

White Ischia, F. : greenish-yellow, roundish-obovate. 

White Marseilles, F., W. : pale green, roundish-obovate. 

The Gooseberry has a double parentage, Kibes Grossularia 
being the parent of the rough or hairy-fruited sorts, and R. Uva- 
crispa that of the smooth-fruited ones. It prefers a loose holding 
soil, which readily imbibes, but does not retain, much moisture. 
The plant is propagated by cuttings, and should be transplanted 
early in autumn, the trees, like those of the currant, being ranged 
in lines or grouped in compartments. The trees should be formed 
with single stems a foot high ; and the suckers, if any qpring up 
from the roots, should be carefully removed. Formerly it was the 
practice in Scotland to spur all the annual wood ; but now the black 
currant system of pruning is more generally and advantageously 
followed. The ground on which the bushes stand should be forked 
over once a year, but only slightly, so as not to disturb the roots, and 
manure should be applied either as a top-dressing or in a liquid form. 
The caterpillars which attack the plant may be destroyed by dusting 
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the leaves with powdered white hellebore, which seen 

only certain remedy, as even hand-picking fails in s 

when the caterpillars are very abundant, and the trees ar 

The gooseberry, like the currant, may be grown a. 




Fin. 185.— Standard Gooseberry. 

(fig. 165) ; it may be also, like the currant, trained on walls or 
espaliers, to accelerate the ripening or increase the aize of the fruit 
The following is a good limited selection of sorts :— 

Hairy Rndg.—Red Champagne. Bed Warrington, Keens' Seedling, ftougta 
Red, Lord Derby, Henion's Seedling, Crown Bob, Companion. 

Hairy YtUov-i- Yellow Champagne, Early Sulphur (very early), Catharine, 
Fanny, Broom Girl. 

Hairy Greeni. -Early Green Ha ry, Glenton Green, Thunder. 
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Hairy White*.— White Champagne, Bright Venus, White Lion, Trans- 
parent, Snowdrop, Fascination, Antagonist. 

Downy Whites.— Whitesmith, Cheshire Lass, Maid of the Mill, Early 
White. 

Smooth Bed*.— London (large), Plough Boy, Small Red Globe, Turkey Bed. 

Smooth Yellows.— Smiling Beauty, Leveller, Gipsy Queen, Leader, Binger. 

Smooth Greens.— Pitmaston Green-gage, Telegraph, Heart of Oak, Green 
Overall, Shiner, General Markham. 

Smooth Whites.- White Honey, White Fig, Careless, Freedom. 

The Medlar, Mespilus germanica, is a deciduous tree, native 
of the middle and south of Europe, and found in hedges and woods 
in England. Its fruit is hard, acid, and unfit for eating till it 
loses its green colour and becomes (< Wetted," in which state it 
acquires an agreeably acid and somewhat astringent flavour. 

The medlar is propagated by budding or grafting upon the white- 
thorn, which is most suitable if the soil is dry and sandy, or on the 
quince if the soil is moist. It produces the best fruit in rich, loamy, 
somewhat moist ground. The tree may be grown as a standard, and 
chiefly requires pruning to prevent the branches from crossing and 
rubbing each other. The fruit should be gathered in November, on 
a dry day, and laid out upon shelves in the fruit room. It becomes 
bletted and fit for use in the course of two or three weeks. 

The Melon, Cucumis Melo, is an annual tropical plant of climb- 
ing or trailing habit, extensively cultivated in Persia and some 
parts of India. The plant requires artificial heat to grow it to per- 
fection, the rock and cantaloup varieties succeeding with a bottom 
heat of 70° and an atmospheric temperature of 75°, rising with 
sun heat to 80°, and the Persian varieties requiring a bottom heat 
of 75°, gradually increasing to 80°, and an atmospheric tempera- 
ture ranging from 75° to 80° when the fruit is swelling, as much sun 
heat as the plants can bear being allowed at all times. The melon 
grows best in rich turfy loam, somewhat heavy, with which a little 
well-rotted dung, especially that of pigeons or fowls, should be 
used, in the proportion of one-fifth mixed in the compost of loam. 

Melons are grown on hotbeds of fermenting manure, when the soil 
should be about a foot in thickness, or in pits heated either by hot 
water or fermenting matter, or in houses heated by hot water, in 
which case the soil bed should be 15 or 18 inches thick. The fer- 
menting materials should be well prepared, and, when the heat has 
to be kept up by linings, it is a good plan to introduce one or two 
layers of faggots in building up the bed. A mixture of dung and 
leaves gives a more subdued but more durable heat. 
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For all ordinary purposes February is early enough for sowing the 
first crop, as well-flavoured fruits can scarcely be looked for before 
May. The seeds may be sown singly in 3-inch pots in a mixture of 
leaf -mould with a little loam, the pots being plunged in a bottom 
heat of 75° to 80°, and as near the glass as possible, in order that the 
young plants may not be drawn up. The hill or ridge of soil 
should be a foot or more in thickness, and must have become 
thoroughly warmed before the young seedlings are planted in it. 
If the fruiting bed is not ready when their roots have nearly filled 
the pots, they must be shifted into 4-inch pots, for on no account 
must they be allowed to get starved or pot-bound. Two or three 
plants are usually planted in this mound or ridge of soil, which is 
placed in the centre of each light, and the rest of the surface is 
covered over to a similar depth as soon as the roots have made 
their way through the mound. 

The mode of pruning and training is similar whether the plants 
are grown on a trellis or on the surface of a bed, with this difference 
that in the former case the main stem has to be carried up to a 
sufficient height to reach the trellis before it is stopped. When 
the plants are trained on the surface of the beds the tops should be 
pinched off as soon as the second rough leaf is fairly formed, the 
stopping being effected either long enough before planting to allow 
the buds to break, or not until the plants have taken fresh root after 
planting. One branch will thus be developed from the axil of each 
of the two leaves, and they should be trained one towards the front 
and the other towards the back of the frame, before reaching which 
the points should be pinched off and lateral fruit-bearing shoots will 
then be produced. 

The melon being one of those plants which produce distinct male 
and female flowers (monoecious), it is necessary to its fertility that 
both should be produced, and that the pollen of the male flower 
should, either naturally by insect agency, or artificially by the culti- 
vator's manipulation, be conveyed to the stigma of the female flower ; 
this ' 'setting" of the fruit is often done by stripping a male flower of 
its corolla, and inverting it in the centre of the fruit-bearing flower. 
After the fruit has set and has grown to the. size of an egg, it should 
be preserved from contact with the soil by placing it on a piece of tile 
or slate ; or if grown on a trellis by a little swinging wooden shelf, 
just large enough to hold it. In either case the material used should 
be tilted a little to one side, so as to prevent water lodging on it. 
Before the process of ripening commences, the roots should have a 
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sufficient supply of moisture, sothat none may be required from that 
time until the fruit is cut. 

When the melon is grown in a house there should be a good depth 
of drainage over the tank or other source of bottom heat, and on this 
should be placed turfs, grass side downwards, below the soil, which 
should not be less than 12 and need not be more than 15 inches in 
thickness. The compost should be made moderately firm, and only 
half the bed should be made up at first, the rest being added as the 
roots require it. The melon may also be grown in large pots, sup- 
plied with artificial manure or manure water. The stems may be 
trained up a trellis in the usual way, or the rafters of a pine stove 
may be utilized for the purpose. If the trellis is constructed in 
panels about the width of the lights, it can be taken down and 
conveniently stowed away when not in use. 

The presence of too much moisture either in the atmosphere or 
in the soil is apt to cause the plants to damp off at the neck, but the 
evil, if it appears, may be checked by applying a little fresh-slaked 
lime round the stem of the plant. 

The varieties of melon are continually receiving additions which 
are more or less permanent. A great deal depends on getting 
the varieties true to name, as they are very liable to get cross- 
fertilized by insect agency. Some of the best are — 

Scarlet-fleshed. — Blenheim Orange, Scarlet Gem, and Read's Scarlet-fleshed. 
White-fleshed.— Hero of Lockinge, Colston Basset Seedling, and Queen 

Emma. 
Green-fleshed.— Victory of Bath, Eastnor Castle, and Bellamore Hybrid. 

The MtUberry, Moms nigra, is a deciduous tree, with monoe- 
cious flowers, and oblong compound fruits, having a rich aromatic 
flavour and a fine subacid juice. The fruit is in request for the 
dessert during the months of August and September. It is a native 
of Persia, and succeeds well as a standard in the warmer parts of 
England, especially in sheltered situations, but in the north 
of England and. the less favoured parts of Scotland it requires the 
assistance of a walL The standard trees require no other pruning 
or training than an occasional thinning out of the branches, and are 
generally planted on grassy lawns, to prevent damage to the fruit. 

The tree succeeds best in a rich, deep, and somewhat moist loam, 
but grows well in any good free garden ground. It is propagated 
either by cuttings or layers, which latter, if made from the older 
branches of the tree, come sooner into bearing. Cuttings planted 
in the spring should consist of well-ripened shoots of the preceding 



year, with a joint of two-year-old wood at their base, or if planted 
in autumn should have the shoots well matured, and furnished 
with a heel of two-year-old wood. The branches and even stout 




limbs are sometimes employed as cuttings instead of the younger 
shoots, especially when the object is to obtain a bearing tree quickly. 
The branch should be planted deeply in autumn in good soil, and if 
necessary supported in an upright position by a stake. The most 
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common mode of propagation, however, is by layering the young 
branches. The mulberry may be grown in pots, and gently forwarded 
in an orchard house, and under these conditions the fruit acquires 
a richness of flavour and a melting character which is unknown 
in the fruit ripened outdoors. If cultivated in this way it requires 
abundance of water while the fruit is swelling, and also frequent 
dressings of artificial fertilizers or doses of liquid manure. 

The Nectarine (fig. 166) is merely a smooth-skinned variety of 
the peach, and will be included under that head : which see. 

The Nut, Corylns Avellana, or hazel-nut, one of our indi- 
genous shrubs, is the parent of the Filberts, Cob Nuts, and other 
improved varieties which are met with under cultivation. These 
succeed best in a rich dry loam, deeply worked, and should receive 
from time to time a slight manuring. They are generally planted 
in the slip, but thrive best in an open quarter by themselves. The 
different varieties are propagated by layers, or more generally by 
suckers ; or, if required, they may be grafted. The Cosford is a 
favourite kind, being a thin-shelled nut, and having a kernel of high 
flavour. If either this or the filbert be grafted on small stocks of 
the Spanish nut, which grows fast, and does not send out suckers, 
dwarfish prolific trees may be obtained ; and, by pruning the roots 
in autumn, the trees may be kept quite neat and bushy. 

The county of Kent has long been celebrated for the culture of 
nuts for the London market. The young plants are almost always 
suckers from old bushes, and are planted from 10 to 12 feet apart, 
being subsequently kept from crowding or shading each other by 
pruning. They are suffered to grow without restraint for about 
three years, and then, being cut down to within 12 or 18 inches of 
the ground, they will push out from near the top five or six 
shoots, which at the winter pruning in their second year are 
shortened one-third. A hoop of sufficient diameter is then placed 
within the branches, and the shoots are fastened to it at about equal 
distances. In the spring of the fourth year all the laterals are cut 
back nearly to the principal stems, and from these cut-back laterals 
short shoots proceed, on which fruit may be expected in the follow- 
ing year. Those which have borne fruit are afterwards removed by 
the knife. The leading shoots are always shortened about two- 
thirds. Every bearing twig is deprived of its top, and all suckers are 
carefully rooted out. 
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The nut being a monoecious plant, it is necessary in the winter or 
spring pruning to take care that a sufficiency of the male flowers — 
those produced in pendulous catkins — are preserved. The female 
flowers, which produce the fruit, are not visible till spring, and appear 
in the form of plump buds, producing from their apex several deep 
crimson threads, which are the styles to which the pollen from the 
catkins should be applied. 

The best kinds of nuts for garden cultivation are Lambert* s Filbert, the 
Bed and the White Filberts, the Cosford, tne Norwich Proline, and Pearson's 
Prolific. 

The Orange, Citrus Aurantium, has been usually cultivated 
in England for the beauty of the plant and the fragrance of its 
blossoms, rather than for the purpose of affording a supply of 
edible fruit. The latter can, however, be easily grown in a hot-house, 
some of the fruits thus grown, especially those of the pretty little 
Tangierine variety, being superior in quality to the imported fruit. 
The best form of orange house is the span-roofed, with glass on both 
sides, the height and other conditions being similar to those recom- 
mended for stove plants. The trees may be planted out, a row on 
each side a central path, in a house of moderate width. The borders 
must be carefully made, with a drainage bottom of from 9 to 12 
inches of broken bricks or rubbly stones, and a drain leading to the 
exterior. Rough turf with the grassy side downwards should be 
laid over the drainage material, and then 18 inches of good turfy 
loam mixed with gritty sand or fine burnt ballast, to keep it per- 
meable to water. The trees, if intended to be permanent, should be 
placed 10 to 12 feet apart. Bottom heat (about 80°) is beneficial ; but 
it is questionable if its advantages beneath a bed of soil are not 
more than counterbalanced by the risk of over-dryness, and the 
inconvenience of getting access to the heating pipes in case of repairs 
becoming necessary. It will generally be found more convenient to 
grow the plants in pots or tubs, and then bottom heat can be secured 
by placing them on or over a series of hot- water pipes kept near to or 
above the ground level. The pots or tubs should be thoroughly 
well drained. The temperature may be kept at about 50° or 55° in 
winter, under which treatment the trees will come into bloom in 
February ; the heat must then be increased to 60° or 65° in the 
day time, and later on to 80° or 85°. Throughout the growing 
season the trees should be liberally watered, and thoroughly washed 
every day with the garden engine, care being taken not to injure 
the young leaves ; this will materially assist in keeping down insects. 



328 EPITOMB OF GARDENING. 

The fruit may be expected to ripen from about the middle of October 
to January, and if the sorts are good will be of excellent quality. 
When the trees are at rest the soil must not be kept too wet, since 
this will produce a sickly condition, through the loss of the small 
feeding roots. The trees require little pruning or training. When 
a branch appears to be robbing the rest, or growing ahead of them, 
it should be shortened back or tied down. 

When grown for the production of flowers, which are always in 
great request, the plants must be treated in a similar manner to 
that already described, but may do without bottom heat. 

The favourite sorts of oranges are the Tangierine, a delicious small-fruited 
early variety ; the Mandarin, which is larger than Tangierine ; the St 
Michael's, which is the most commonly grown ; the Maltese Blood, which is 
a very distinct sort with red flesh ; and the Plata or silver orange. 

The Peach, Amygdalus Persica, or Persica vulgaris, is one of the 
most delicious of exotic garden fruits. There are two principal 
races, the Peach proper, which has fruits covered with a downy 
skin, and the Nectarine, which has fruits covered with a smooth 
skin. The peach and the nectarine would therefore appear to be 
distinct kinds of fruit, and indeed have an appreciable difference 
of flavour ; but as both peaches and nectarines have been known to 
grow on the same branch, and individuals half-peach half-nectarine 
have been produced, they must be regarded as merely varieties of 
one kind of fruit. Their treatment, moreover, is the same iu every 
respect. As pot plants in the orchard-house they are very produc- 
tive. In these structures they are grown as bushes (fig. 166), as 
pyramids (fig. 176), or as half standards (fig. 167). 

To perpetuate and multiply the choicer varieties, peaches and 
nectarines are budded upon plum or almond stocks. For dry situa- 
tions almond stocks are preferable, but they are not long-lived, 
while for damp or clayey loams it is better to use plums. Double- 
working is sometimes beneficial ; thus an almond budded on a plum 
stock may be rebudded with a tender peach, greatly to the advan- 
tage of the latter. The peach border should be composed of turfy 
mellow loam, such as is suitable for the vine and the fig ; this 
should be used in as rough a state as possible, or not broken small 
and fine. The bottom should slope towards the outer edge, where 
a drain should be cut, with an outlet, and on this sloping bottom 
should be laid a thickness of from 9 inches to 12 inches of rough 
materials, such as broken bricks or mortar rubbish, over which 
should be placed a layer of rough turf with the grassy side down- 
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wards, and then the good loamy soil to e orm the border, which 
need not be of greater dnpth than 18 inches, for the peach tree ia 
moat productive when the roots are kept near the surface. The 
borders should not be cropped heavily with culinary vegetables, as 
deep trenching is very injurious. Sickly and unfruitful trees 
may often be revived by bringing np their roots within 5 or 6 inches 
of the surface. The experience of the last few seasons has, however, 
been so disastrous that it has been questioned whether it may not 




-Half-itandard Peach; Alexander. 



be better, in cold soils and bleak situations, to abandon outdoor 
peach culture, and to cover the walls with a casing of glass, bo that 
the trees may be under shelter daring the uncongenial spring 
weather. 

Tho fruit of the poach is produced on the ripened shoots of the 
preceding year. If these bo too luxuriant, tbey yield nothing but 
leaves ; and if too weak, they are incapable of developing flower 
buds. To furnish young shoots in sufficient abundance, and of 
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requisite strength, is the great object of peach training and pruning. 
Trees of slender-growing, twiggy habit naturally fall niOBt readily 
into the fan form of training, and accordingly this has generally been 
adopted in the culture of peaches and nectarines. The old fan 
form is very nearly that of fig. 82 (p. 168). The young tree is, in 
many cases, procured when it has been trained for two or three years 
in the nursery ; but it is generally better to commence with a maiden 
plant, that is, a plant of the first year after it has been budded. 
It is then in ordinary practice headed down to five or six buds, and 
in the following summer from two to four shoots, according to the 
vigour of the plant, are trained in, the laterals from which, if any, 
are thinned out and nailed to the walL If there are four branches, 
the two central ones are shortened back at the subsequent winter 
pruning so as to produce others, the two lower ones being laid in 
nearly at full length. In the following season additional shoots 
are sent forth ; and the process is repeated till eight or ten principa 
limbs or mother branches are obtained, forming, as it were, the 
frame-work of the future tree. The branches may be depressed or 
elevated, so as to check or encourage them, as occasion may arise ; 
and it is highly advantageous to keep them thin, without their 
becoming in any part deficient of young shoots. Sometimes a more 
rapid mode of formation is now adopted, the main shoots being from 
the first laid in nearly at full length, instead of being shortened. 
The pruning for fruit consists in shortening back the laterals which 
had been nailed in at the disbudding, or summer pruning, their 
length depending on their individual vigour and the luxuriance of 
the tree. In well-developed shoots the buds are generally double, 
or rather triple, a wood bud growing between two fruit buds ; the 
shoot must be cut back to one of these, or else to a wood bud alone, so 
that a young shoot may bo produced to draw up the sap beyond the 
fruit, which is generally desirable to secure its proper swelling. The 
point of this leading shoot is later on pinched off, that it may not 
draw away too much of the sap. If the fruit sets too abundantly, it 
must be thinned, first when as large as peas, reducing the clusters, 
and then when as large as nuts to distribute the crop equally ; the 
extent of the thinning must depend on the vigour of the tree, but 
one or two fruits ultimately left to each square foot of wall is a full 
average crop. The final thinning should take place after stoning. 

The best-placed healthy young shoot produced from the wood buds 
at the base of the bearing branch, is to be carefully preserved, and 
in due time nailed to the wall. In the following winter this will 
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take the place of the branch which haa just borne, and is to be cut 
out. If there be no young shoot below, and the bearing branch is 
short, the shoot at the point of the latter may sometimea be preserved 
as a frutt bearer, though if the bearing branch be long it is better 
to cut it back for young wood. It ia the neglect of this which 
constitutes the principal fault in carrying out the English fan 
system, as it is usually practised. Several times during sum- 




Pis. 168.— Montreuil Fan Training. 
fner the trees ought to be regularly examined, and the young shoots 
respectively topped or thinned out ; those that remain ere to be 
nailed to the wall, or braced in with pieces of slender twigs, and the 
trees ought occasionally to be washed with the garden engine. 

The Montreuil form of training is represented by fig. 168. The prin- 
cipal feature is the suppression of the direct channel of the sap, and 
the substitution of four, or more commonly two, mother branches, 




Flo. lOW.— Dumoutier's Fan Training. 



so laid to the wall that the central angle contains about 90 s . The 
cither branches are all treated as subordinate members. This form 
is open to the objection that, if the under branch should die the 
upper one cannot be brought down into its place. 

The form k la Dumoutier (fig. 189), so called from its inventor, 
is merely a refinement on the Montreuil method. The formation of 
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s with the inferior limbs and proceeds towards 
the centre, the branches being lowered from time to time as the 
tree acquires strength. What is most worth; of notice in this 
method is the management of the 
subordinates in the pruning for 
fruit. When a shoot promises 
blossom, it is generally at some 
distance from the point of in- c 
lertion into the old wood, and the 
intermediate space is covered with 4— 
wood buds. All the latter, there- 
fore, which are between the old 
wood a and the blossom c, fig. 170, 
eicept the lowest 6, are carefully j^ 1Jt( _ 
removed by ebourgtonnemfitt. This 
never fails to produce a shoot d, the growth of which is favoured by 
destroying the useless spray e above the blossoms, and pinching off 
the points of those which are necessary to perfect the fruit A re- 
placing shoot is thus obtained, to which the whole is invariably 
Hhortened at the end of the year. 

Mr Seymour's form (fig. 171) approaches more nearly to the French 
method than any other practised in England, but the direct channel 
of the sap is not suppressed. It will be seen that the bearing shoots 





are all on the upper side of the mother branches, and that these 
bearing shoots are wholly reproduced once a year. The one side of 
the annexed figure represents the tree after the winter pruning, the 
other (left hand) side before it has undergone that operation. On 
the latter side the young shoots will be seen to be in pairs, and at 
the winter pruning the lower one, or that which has borne frnit, is 
cut out, and the other is brought down into its place, and shortened 
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to about 8 or 9 inches, care being taken to cut at a wood bud. At 
the summer disbudding those buds which are best placed and at 
the same time nearest the base are left to supply the future year's 
bearing wood. Some object that the annual excision of the bearing 
shoots produces a series of rugged and increasingly ugly protuber- 
ances at their base and along the upper surface of the principal 
branches ; while others declare that this mode of training is the 
most perfect in theory that has been devised. We are inclined, how- 
ever, to prefer the old fan form, which when well executed is nearest 
the natural habit of the tree, and best adapted to the uncertain 
climate of England. Moreover, in any case, ultra refinement for 
the sake of appearance is neither profitable nor judicious. 

For cold and late situations, the late Thomas Andrew Knight 
recommended the encouragement of spurs on the young wood, as 
such spurs, when close to the wall, generate the best organized and 
most vigorous blossoms, and generally insure a crop of fruit. They 
may be produced, by taking care, during the summer pruning or 
disbudding, to preserve a number of the little shoots emitted by the 
yearly wood, only pinching off the minute succulent points. On 
the spurs thus formed blossom buds will be developed early in the 
following season. This practice is said to be well adapted to cold 
situations. 

Peach trees require protection, especially at the period of blos- 
soming, particularly in the colder parts of England and in Scotland. 
Canvas or bunting screens are most effectual. By applying these 
early in the season, great benefit may be derived from retarding the 
blossom till the frosty nights of spring have passed. Wooden and 
glass copings are also very useful in warding off frosts. 

Forcing. — The pruning and training of the trees in the 
peach house do not differ materially from the methods practised 
out of doors. It may also be stated here that when occasion arises 
peach trees well furnished with buds may be transplanted and forced 
immediately without risking the crop of fruit, a matter of some 
importance when, as sometimes happens, a tree may accidentally 
fail. In the forcing of peaches fire heat is commonly applied about 
the middle of January ; but it may, where there is a demand, begin 
a month or so sooner. At first the house should be merely kept closed 
at about 45°, but the heat at night should increase to 55° by the 
time the trees are in flower, and to 60° when the fruit is set ; after 
this the house should be kept moist by sprinkling the walls and 
paths, or by placing water troughs on the return pipes, and the tern- 
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perature should range from 65° to 70° by day, but lower during 
the night After the fruit has set, the foliage should be refreshed 
and cleansed by the daily use of the syringe or garden engine* 
When the fruit has stoned, that is, as soon as the. kernels have 
been formed, the temperature should be raised to about 65° as a 
minimum, and by day to 70°, with 80° by sun heat, as a maximum. 
Water must now be copiously supplied to the border, and air ad- 
mitted in abundance. After the end of April more sun heat may be 
utilized. When the fruit begins to ripen, syringing must be dis- 
continued till the crop is gathered, after which the syringe must 
be again occasionally used. If the leaves should happen to shade 
the fruit, not only during the ripening process, but at any time 
after the stoning period, they should be gently turned aside, for, 
in order that the fruit may acquire good colour and flavour, it 
should be freely exposed to light and air when ripening ; it will 
bear the direct rays of the sun, even if they should rise to 100°. 
The trees often suffer from mildew, which is best prevented by 
keeping the borders of the peach house clear and sufficiently moist, 
and the house well ventilated. 

The following are some of the best sorts of peaches and nectarines, 
old and new, arranged in the order of the usual period of their 

ripening : — 

Peaches, 

Early Beatrice e. July. 

Early Louise e. July. 



Frogmore Golden e. July. 

Hale's Early b. Aug. 

Rivera's Early York b.m. Aug. 

A Bee m. Aug. 

Washington Eathripe m. Aug. 

Early Silver. ime. Aug. 

Cr.wford-.JM,. {Zggi 

Grosse Mignonne -J £ g£& 

*"— {tUSL 



f e. Aug. 
\ b. Sept. 



Premier 

Eoyal George {£*£ 

Bellegarde b.m. Sept. 

Belle Bauce m. Sept. 

Dymoad m. Sept. 

Late Admirable m.e. Sept. 



Desse Tardive 



it 



Sept. 
Oct 



Walburton Admirable . . | J; Jgf • 

"«* {SiS™ 



Lord Napier .b. Aug. 

Rivera's White m. Aug. 

Murrey. e. Aug. 

m*"" {b.Seft. 

****> [b.Se& 

Pitmaston Orange {**£ 



Nectarines. 

Violette Hative 



( e. Aug. 
(b. 



Sept. 
Welbeek Seedling. {taSi 

Victoria (under glass) Sept. 

Pine-apple b. Sept 

Stan wick Elruge b. Sept. 

Albert Victor. m.e. Sept. 

Stanwick (under glass) m.e. Sept. 
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The Pear has originated in part from the wild species, Pyrus 
communis, and in part from other species of the genua, including 
P. sinensis from Chins, P. Aehras from Southern Russia, P. Sinai 
from Syria, and P. salicifolia from the Caucasus. It may be readily 
raised by sowing the pips of ordinary cultivated or of wilding 
kinds, these forming what are known u free or pear stocks, on 
which the choicer varieties are grafted for increase. Far new varieties 
lie flowers should be fertilized with a view to combine, in the 




W"" • 




Fia. 1T2.— Pyramid Pen ; S1G. 178.— Bush P 

Louise Bonne. d'Amanlia, 3} feet blgli. 

seedlings which result from the union, the desirable qualities of the 
parents. The pyramid trees (fig. 172), and also the dwarf bush 
trees (figs. 173, 174), more usually planted in gardens, are obtained 
by grafting on the quinca stock, the Portugal quince being the 
best ; but this stock, from its surface-rooting habit, is most suit- 
able for thin shallow soils, or for those of a cold damp nature. 
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Some of the finer pears do not unite readily with the quince, and 
in this case double working is resorted to ; that is to say, a 
vigorous-growing pear is first grafted on the quince, and then the 
choicer pear is grafted on the pear introduced as its foster parent. 

In selecting young pear trees for walls or espaliers, some persons 
prefer plants one year old from the graft, but trees two or three 
years trained are equally good. The trees should be planted im- 
mediately before or after the fall of the leaf. The wall trees require 
to be planted from 25 to 30 feet apart when on free stocks, and from 
15 to 20 feet when dwarfed. Where the trees are trained en j/yra* 
mide, or en quenouille (see figs. 78, 79), they may stand 8 or 10 
feet apart, but standards in orchards should be allowed at least 30 
feet, and dwarf bush trees half that distance. 

In the formation of the trees the same plan may be adopted as 
has already been described as suitable for the apple. For the 
pear orchard a warm situation is very desirable, with a soil 
deep, substantial, and thoroughly drained. Any good free loam is 
suitable, but a calcareous loam is the best The late Mr Rivers 
recommends that pear trees worked on the quince should have the 
stock covered up to its junction with the graft. This is effected 
by raising up a small mound of rich compost around it, a contriv- 
ance which induces the graft to emit roots into the surface soil, 
and also keeps the stock from becoming hard or bark-bound. 
The fruit of the pear is produced on spurs, which appear on shoots 
more than one year old. The mode most commonly adopted of 
training wall pear-trees is the horizontal (see figs. 80, 81). For 
the slender twiggy sorts the fan form is to be preferred, while for 
strong growers like Gansel's Bergamot, the half-fan or the hori- 
zontal is more suitable. In the latter form old trees are apt to 
acquire an undue projection from the wall, and become scraggy, to 
avoid which a portion of the old spurs should be cut out annually. 

The summer pruning of established wall or espalier-rail trees 
consists chiefly in the timely displacing or rubbing off of the super- 
fluous shoots, so that the winter pruning, in horizontal training, is 
little more than adjusting the leading shoots and thinning out 
the spurs, which should be kept close to the wall, and allowed to re- 
tain but two or at most three buds. In fan-training, the subordi- 
nate branches must be regulated, the spurs thinned out, and the 
young laterals finally established in their places. When horizontal 
trees have fallen into disorder, the branches may be cut back to 
within 9 inches of the vertical stem and branch, and trained in 
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afresh, or they may be grafted with other sorts, if a variety of kinds 
is wanted. 

Summer and autumn peara should be gathered before they are 
fully ripe, otherwise they will not in general keep more than a few 
days. The Jargonelle, as Forsyth rightly advises, should be allowed 
to remain on the tree, and be pulled daily as wanted, the fruit from 




FIO. 171.— Bush Pear on Quince; B years old, 

standard trees thus succeeding the produce of the wall trees. In 
reference to the Crassane, Mr G. Lindley recommends gathering 
the crop at three different times, the first a fortnight or more before 
it is ripe, the second a week or ten days after that, and the third 
when fully ripe. The first gathering will come into eating latest, 
and thus the season of the fruit may be considerably prolonged. It 
is evident that the same method may be followed with other aorta 
which continue only a short time in a mature state. 

The varieties of pears are very numerous, while comparatively 
few sorts are required in any ordinary garden. The following is a 
small selection of good sorts which do well in the climate of Britain, 
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and they are arranged according to the months when they are 
commonly in use, — a period which, however, varies considerably 
in different seasons: — 

Dessert Pears, 



Doyenne 1 d'Ete July. 

Beurr6 de l'Assomption. . . Aug. 

Jargonelle Aug. 

Souvenir du Congres Aug., Sept. 

Williams's Bon Chretien . . Aug. , Sept. 

Beurrl d' Amanlis Sept. 

Madame Treyve Sept. 

Beurrl Superfln Sept., Oct. 

Fondante d'Automne Sept., Oct. 

Baronne de Mello Oct 

Comte de Lamy Oct. 

Louise Bonne of Jersey. . .Oct 

Seckel Oct. 

Belle Julie Oct., Nov. 

Beurr6 Bosc Oct., Nov. 

Doyenne du Cornice Oct., Nov. 

Duchesse d'Angouleme. . .Oct., Nov. 

Gangers Berganiot Oct., Nov. 

Marie Louise Oct., Nov. 



Marechal de Cour Oct., Nov. 

Pitmaston Duchesse ) ^^ iatx „ 
d'Angouleme J- Oct., Nov. 

Althorp Crassane Oct.-Dec 

Thompson's Nov. 

Huyshe's Prince Consort.. Nov., Dec. 

Passe Colmar Nov., Dec. 

Winter Nelis Nov.-Feb. 

ChaumonteL Nov.-Mar. 

Beurr6 d'Arenberg Dec., Jan. 

Glou Morceau Dec, Jan. 

Huyshe's Victoria Dec, Jan. 

Monarch Dec, Jan. 

Zephirin Gregoire Dec, Jan. 

Beurre* de Jonghe Dec-Feb. 

Josephine de Malines Jan., Feb. 

Easter Beurre' Jan.-Apr. 

Nee plus Meuris Jan.-Apr. 

Nouvelle Fulvie Feb., Mar. 



Kitchen Pears, 



Besi d'Hery Oct.-Jan. 

Black Worcester Nov.-Feb. 

Flemish Bon Chretien. . . .Nov.-Mar. 
Verulam Nov.-Mar. 



Bellissime d'Hiver Nov.-Apr. 

Catillac Dec-Apr. 

Winter Franc Real Jan.-Mar. 

Uvedale's Saint Germain. .Jan.-Apr. 



The Pine-apple, Bromelia Ananas, or Ananassa sativa, re- 
quires for its cultivation a tropical climate similar to that of the 
"West Indies — a mean temperature of 70° at the coldest and of 83° 
at the warmest season, with a range of about 10° between the night 
and day temperature. It also requires a supply of heat, averaging 
about 90°, to the soil in which the roots are placed, and hence it is 
grown in a hot-house, where it can be supplied with bottom heat, 
by being plunged in a bed of fermenting material, such as tanner's 
bark or decaying leaves, or by hot water applied either in pipes 
passing through hollow chambers, or shallow hot-water tanks placed 
beneath the plunging beds. The heat arising from violent fermenta- 
tion is, however, greater than the tender roots can bear, and if great 
watchfulness be not employed, the labour of many months may be 
wasted in a day. The bottom heat should not exceed 95°, and may 
be brought down when active growth is not required to about 75° 
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It must be regulated in its application by the amount of light and 
of warmth in the air. During the season when the plants are at 
rest it should be comparatively low ; during their season of active 
growth it should be considerable ; and during their ripening season 
it should be highest of all. 

The top spit of an old loamy pasture, including the turf, and 
mixed with about one- third its bulk of good well-rotted dung, forms 
a suitable compost for the pine-apple. The soil used at Meudon, 
where these fruits have been very successfully grown, is a sandy 
peat or leaf -mould obtained from a high-lying spot, where hard- 
wooded trees, chiefly beech, have long been growing. The late Mr 
Fleming, when at Trentham, used a mixture of three parts turfy 
maiden loam to one part of peat, these ingredients being mixed to- 
gether and laid under a wooden platform on which sheep were fed 
(which was so constructed that the dung and urine of the sheep 
fell through), and left there long enough to become well enriched. ' 
Other noted cultivators have recommended turfy loam and sheep or 
deer dung in the proportion of six of loam to three of the manure, 
one of leaf-mould being added. The compost should be prepared 
a considerable time beforehand, and frequently turned over and 
aerated ; when used, it should be roughly broken with the spade, 
but not screened. Some cultivators, who do not otherwise enrich 
the soil, use half-inch bones and soot at the time of potting in the 
proportion of an 8-inch potful of each to a barrowful of fibrous 
surface soil. The plants when growing freely are benefited by the 
use of liquid manure of an ammoniacal character. 

The pine-apple is sometimes propagated by planting the crowns 
which grow on the fruit, but more commonly from the suckers 
which appear at the base of the stem, these being a less time in 
arriving at a fruiting state. When removed from the fruit or stem, 
the crowns or suckers are trimmed and laid aside till the scar has 
dried, after which they are potted. This usually takes place 
during August or September, as the offsets should be allowed 
to obtain considerable bulk before they are removed, for the reason 
that large suckers grow with more vigour and come sooner into 
fruit than those of smaller size. They should be placed in 6-inch 
or 8-inch pots, the soil being somewhat lighter then than that used 
afterwards. They may be slightly shaded for a short period, and 
in about eight or twelve days may receive a little water. The old 
routine of pine-apple culture embraced a period of three years, but 
this has been reduced by modern growers to about eighteen months. 
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The more rapid method was first brought into notice by Abercrombie. 
Its chief features are the employment of more mature suckers at 
the outset, and the acceleration of the growth of the plants after- 
wards by the application of a hotter and moister atmosphere than 
formerly, so as to obtain the growth of two summers in one. 

The roots should be preserved in a fresh healthy state during 
winter, so as not to require being cut away, as was formerly done ; and 
this may be secured by giving very moderate and judicious waterings, 
and by keeping the bottom heat well under control. About the 
beginning of March, or earlier, the forwardest young plants from 
suckers are selected from the stock of succession plants, and the 
earth and roots examined ; they are then put into larger pots in 
good soil, and plunged in a bed having a genial bottom heat of about 
85°. They require to be shaded for a few days, and after they begin 
to root should receive moderate waterings. Some growers shift at 
once into fruiting pots ; but others give two shifts, and about the 
beginning of August transfer the plants into 10-inch or 12 -inch pots, 
in which they will mature their fruit. Whether one or two shifts 
the ball of earth and roots is to be preserved entire. From March on- 
wards the temperature is gradually increased as follows: — In March, 
60° to 70° by night, 70° to 80° by day ; April 70° to 75° by night, 
80° to 85° by day ; May 75° to 80° by night, 90° to 95° by day ; 
June 80° to 85° by night, 95° to 100° by day. After the beginning 
of August the heat is allowed to decline gradually until it arrives 
at the winter temperature of 60°. While fire heat is used, the 
nocturnal temperature should not exceed 80°, and sufficient 
moisture must be supplied. To prevent the plants from being 
drawn, they should be allowed ample space — 2 feet from plant to 
plant is not too much — and be placed as near the glass as possible. 
In August and September abundance of air and more copious sup- 
plies of water are given. To prevent the roots from damping off in 
winter, water must then be cautiously applied, and the pits should 
be heated by means of fire heat rather than by fermenting materials. 
Some gardeners apply this biennial mode of cultivation only to the 
varieties of the Queen type, but our best cultivators for the most part 
adopt it in its main features for all varieties, and the fruit produced 
is finer than that grown upon the triennial course. Those, how- 
ever, who wish to cultivate such large and coarse-growing sorts 
as the Providence may possibly find it necessary to take a longer 
period for fruiting them. 

The period at which pine-apple plants first show their fruit stems 
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is the most critical in their whole culture. The plant must be of a 
certain age, or at least of a certain magnitude, before it will start 
freely or to good purpose. In the second year a pine plant is 
capable of producing a perfect and well-swelled fruit, if during its 
growth it has been subjected to judicious treatment ; the solid part 
of the stem is then observed to have increased in bulk, and to have 
ascended considerably above the soil. The start is generally re- 
quired to be made at a particular period, but the young fruit does 
not appear until the pot is filled with roots. It is therefore neces- 
sary that the roots shall have nearly occupied all the new soil by the 
time the development of the fruit is required,. and care should betaken 
that in winter the tender fibres should suffer neither from drought nor 
from excessive moisture or heat. After the plants show fruit they are 
never shifted ; but the surface soil may be replaced by some fresh and 
rich compost "Water is supplied from time to time, but should 
never be colder than the average temperature of the house. Whilst 
the fruit is swelling, care must be taken to carry on the growth of 
the plant with equability and moderation. As the fruit approaches 
maturity, water is gradually withheld, lest the flavour should be im- 
paired. Pine-apples should be cut a short time before they obtain 
complete maturity ; they do not keep sound long after being cut, and 
consequently, if they have to be kept over for a short period the plant, 
pot and all, should be moved to a dryish moderately cool room. 

The Hamiltonian system of pine growing was at one time more 
frequently adopted than now. Instead of the suekers being de- 
tached from their parent stems before fruiting, the base of the old 
stem was bared of leaves and earthed up with rich compost, into which 
it rooted freely, each sucker thus producing a ripe fruit in from eight 
to twelve months from the time it was started. When this fruit 
was cut, the process was repeated till a third succession of fruit 
and a fourth were obtained, after which the sucker which bore the 
last fruit was cut off with 6 or 8 inches of the main stem, and potted 
go as to furnish another similar progeny of suckers. 

The Queen, as a quick-fruiting sort, and the larger Smooth-leaved 
Cayenne, are the chief favourites among cultivators. It may, how- 
ever, be useful to give the names of a few of the best varieties : — 

Spineless-leaved Pine-apple. 
. Smooth-leaved Cayenne, fruit large, cylindrical : good in winter, Oct. to May. 

Spiny-leaved Pine-apples, 

Black Jamaica : fruit oval, 4 to 6 lb ; one of the best for winter use, 
Charlotte Rothschild : fruit cylindrical, 7 to 11 lb ; good in winter. 
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£nville : fruit pyramidal, 6 to 7 lb. ; best in summer, but second-rate. 
Lady Beatrice Lamb ton : fruit pyramidal, 11 lb ; good in winter ; very juicy. 
Lord Carington : fruit cylindrical, 5 to 7 lb ; good in winter. 
Prince Albert : fruit pyramidal, 6 to 8 lb ; swells freely in winter ; very juicy. 
Queen : fruit cylindrical, 4 to 8 lb ; the best sort for general purposes. 
Thoresby Queen : fruit roundish-ovate, 6 to 8 lb. ; high-flavoured 

The Plum, Prunus domestica, is considered a native of Eng- 
land, but many of the best cultivated varieties have been intro- 
duced from France. The fruit is not only prized for dessert, bat 
also for culinary purposes. 

Plums are propagated chiefly by budding on stocks of the Mussel, 
Brussels, St Julien, and Pear plums. The damson, wine sour, and 
other varieties, planted as standards, are generally increased by 
suckers. For planting against walls, trees which have been trained for 
two years in the nursery are preferred by some, but maiden trees can 
be very successfully introduced, and by a course of liberal treatment, 
with less hard pruning, may be more speedily got to a fruiting state. 
Any good well-drained loamy soil is suitable for the plum, that 
of medium quality as to lightness being decidedly preferable. Walls 
with an east or west aspect are generally allotted to them, the dis- 
tance between the trees being from 20 to 30 feet. The horizontal 
mode of training is adopted by many, but the fan or half-fan forms 
are also very commonly followed, and where there is sufficient height 
probably the fan system is the best The shoots ought to be laid in 
nearly or quite at full length. The fruit is produced on small spurs on 
branches at least two years old, and the same spurs continue fruitful 
for several years. Standard plum trees should be planted 25 feet 
apart each way, and dwarfs 15 or 20 feet. Such trees require only to 
have a portion of their wood thinned out occasionally when they are 
young. The hardy kinds grown in this way are very productive. 

In favourable seasons the crops require thinning, to relieve the 
branches from the excessive weight. The unripe fruit, if fully grown 
and beginning to change colour, is quite fit for cooking. For dessert 
purposes the fruit should be allowed to remain on the' tree as long 
as it will hang, and should be gathered by the stalk without dis- 
turbing the bloom. Such kinds as Coe's Golden Drop and Ickworth 
Imp^ratrice, if gathered dry, wrapped in tissue paper, and laid in a 
dry cool fruit-room, may be kept for months fit for use. 

Mr Rivers has given us several very good sorts of orchard plums. 
The following is a selection of good reliable varieties of this fruit, 
with the season at which in ordinary seasons their fruit comes to 
maturity:— 
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Dessert Plums. 



Early Green Gage e. July. 

**"Wn :■ — {feffi* 

Bivers's Early Apricot b. Aug. 

Denniston's Superb m. Aug. 

Oullins Golden m. Aug. 

Green Gage m.e. Aug. 

M'Laughlin'a e. Aug. 

Washington Sept. 

Angelina Burdett b. Sept. 

Purple Gage b. Sept. 

Transparent Gage b. Sept. 



Woolston Black 

Jefferson 

Kirke's 

HulingB's Superb 

Heine Claude du Comte ) 
Hathem J" 

Coe's Golden Drop 

Heine Claude de Bavay. . i 
Ickworth Imperatrice .... 
Late Eivers -j 



b. Sept. 
b.m. Sept. 
b.m. Sept. 
m. Sept 

m. Sept 

e. Sept. 

e. Sept. 
b. Oct. 

b. Oct. 

e. Oct 

b. Nov. 



Culinary Plums. 



Early Eivers e. July. 

Early Orleans b.m. Aug. 

Czar .m. Aug. 

Sultan m. Aug. 

Pershore m.e. Aug. 

Orleans e. Aug. 

Prince Engelbert |£ ^jJS 

Prince ofWale. {*£* 



White Magnum Bonum .... Sept 

Mitchelson's b. Sept 

Pond's Seedling b.m. Sept 

Victoria (Alderton) b.m. Sept 

Crittenden's Damson m. Sept. 

Diamond m. Sept 

Wine Sour m. Sept. 

Autumn Compote e. Sept. 

Sandall'8 e. Sept 

Belle de Septembre b.m. Oct 



The Quince, Cydonia vulgaris, is but little cultivated in Great 
Britain, two or three trees planted in the slip or orchard being 
in general found to be sufficient for a supply of the fruit ; in 
Scotland it seldom approaches maturity, unless favoured by a wall. 
The fruit has a powerful odour, but in the raw state is austere and 
astringent ; it, however, makes an agreeable marmalade, and is often 
used to give flavour and poignancy to stewed or baked apples. 

The quince prefers a rich light and somewhat moist soil. The 
tree is generally propagated by cuttings or layers, the former mak- 
ing the best plants, but being longer in growing. It is much used 
as a dwarfing stock for certain kinds of pears, and for this purpose 
the young plants when bedded out in the quarters should be 
shortened back to about 18 or 20 inches. Those required to form 
standard fruit-bearing trees should be trained up to a single stem 
till a height of 5 or 6 feet is attained. 

There are three principal varieties of the quince, the Portugal, 
the apple-shaped, and the pear-shaped. The Portugal is a taller and 
more vigorous grower than the others, and has larger and finer fruit ; 
the apple-shaped, which has roundish fruit, is more productive, 
and ripens under less favourable conditions than either of the 
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others ; while the pear-shaped has roundiBh-pyriform frail 
ripens later than that of the apple-shaped variety. 

The Eaipberry, Rubus Idaiue, which is found wild i 
Britain and ill woods throughout Europe and Asiatic Bi 
propagated from suckers, which may be taken off the parei 
in October, and planted in rows 6 or 6 feet apart, and a 
asunder in the rows. It is the habit of the plant to throw 
the root every year a number of shoots or canes, which bear I 
subsequent year, and then decay. In dressing the plants, ' 
done immediately after the crop is gathered, all these ei 
stems are cut away, and of the young cones only three or foi 
strongest are left, which are shortened about a third. Thi 
being too weak to stand by themselves, are sometimes oc 
together by the points in the form of arches, or a stake is d 
midway between the plants, and half the canes are bent one 
half the other both being tied to the stake. Sometimes they 
upright to stakes fixed to each stooL The best support is, I 
obtained by fastening the ends of the shoots to a slight he 
rail or bar, placed a foot and a half on the south side of £ 
by which means the bearing shoots are deflected from the 
dicular to the sunny side of the row, and are not shaded 
mina] wood. When this mode of training is adopted, the 
planting 1 foot apart in the row and leaving one or tw 
only to each shoot is preferable. The ground between t 
should never be disturbed by digging ; bat an abundant s 
good manure should be given annually in autumn and be to 
All surplus suckers should be got away early in the turamt 
they have robbed the roots, — five or six, to be reduced to the f< 
being reserved to each root. Fresh plantations of raspberrie 
be made every six or seven years. The double-bearing i 
which continue to fruit during autumn, require light soils ai 
situations. These should be cut close down in February, 
the strong young shoots of the current year which bear 
autumnal crops. The other varieties may be made to bear in 
by cutting the stems half-way down at an early period in 
but, as with all other fruits, the flavour of the raspberry 
when it is allowed to ripen at its natural season. 

The following are some of the finer sorts now in cultivati 
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Fastolf or Filby— a large summer-bearing red. 
McLaren's Prolific— a large double-bearing red 
Northumberland Fillbasket— a large summer red. 
October Bed— a fine autumn-bearing red. 
October Yellow— a fine autumn-bearing yellow. 
Prince of Wales— a large summer-bearing red. 
Bed Antwerp — a large summer-bearing red. 
Rogers's Victoria— a large autumn-bearing red. 
Bound Antwerp— a large summer-bearing red. 
Sweet Yellow Antwerp— a large summer-bearing yellow. 

The Service, Pyrus Sorbus or P. domestica, is a European tree 
which has been regarded as a native of England on the evidence 
of a single tree, which has probably been planted, now existing in the 
forest of Wyre. Though not much cultivated, its fruit is esteemed 
by some persons, and therefore two or three trees may very well 
be provided with a place in the orchard, or in a sheltered corner of 
the lawn. The tree is seldom productive till it has arrived at a 
goodly size and age. The fruit has a peculiar acid flavour, and, 
like the medlar, is fit for use only when thoroughly mellowed by 
being kept till it has become bletted. There is a pear-shaped 
variety, pyriformis, and also an apple-shaped variety, maliformis, 
both of which may be propagated by layers, and still better by 
grafting on seedling plants of their own kind. The fruit is some- 
times brought to market in winter. 

The Strawberry of the garden has been obtained by the cross- 
ing of several species of Fragaria, the larger-fruited sorts from 
F. grandiflora, chilensis, and virginiana, and the smaller alpines from 
F. vesca. The alpine varieties should be raised from seeds ; while 
the other sorts are continued true to their kinds by runners. 
If new varieties are desired, these are obtained by judicious crossing 
and seeding. 

The seeds of the alpines should be saved from the finest fruit 
ripened early in the summer. They should at once be sown, either 
in a sheltered border outdoors or in pots. The soil should be rich 
and light, and the seeds very slightly covered by sifting over them 
some leaf-mould or old decomposed cow dung. When the plants 
appear and have made five or six leaves, they should be transplanted 
to where they are to remain for bearing. The seeds sown in pots may 
be helped on by gentle heat, and when the plants are large enough 
should be pricked out in fine rich soil, and in June transferred to 
the open ground for bearing ; they will produce a partial crop in the 
autumn, and a full one in the. following season. The same treat* 
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ment may be applied to the choicer seedlings of the larger-fruited 
sorts from which new varieties are expected. 

The runners of established sorts should be allowed to root in the 
soil adjoining the plants, which should, therefore, be kept light and 
fine, and as soon as a few leaves are produced on each the secondary 
runners should be stopped. When the plants have become well- 
rooted, they should at once be planted out. They do best in a 
rather strong loam, and should be kept tolerably moist. The 
scarlet section prefers a rich sandy loam. The ground should be 
trenched 2 or 3 feet deep, and supplied with plenty of manure, a 
good proportion of which should lie just below the roots, 10 or 12 
inches from the surface. The plants may be put in on an average 
about 2 feet apart Mr Myatt, a well-known strawberry-grower 
for market, plants in rows 18 inches apart, and the same distance 
from plant to plant in the rows, but leaves a space of 80 inches for 
an alley separating groups of three rows, and after the first year 
the middle row is cleared away. Some of the best growers allow 2 J 
feet between the rows, with the plants 2 feet from each other. 

A mulching of strawy manure put between the rows in spring 
serves to keep the ground moist and the fruit clean, as well as to 
afford nourishment to, the plants. Unless required, the runners are 
cut off early, in order to promote the swelling of the fruit. The plants 
should be watered during dry weather after the fruit is set, and occa- 
sionally tillit begins to colour. As soon as the fruit season is over, 
the runners are again removed, and the ground hoed and raked. 
The plantation should be renewed every second or third year, or 
less frequently if kept free of runners, if the old leaves are cut 
away after the fruit has been gathered, and if a good top-dressing 
of rotten dung or leaf-mould is applied. A top-dressing of loam is 
beneficial if applied before the plants begin to grow in spring, but 
after that period they should not be disturbed during the summer 
either at root or at top. If the plants produce a large number of 
flower-scapes, each should, if fine large fruit is desired, have them 
reduced to about four of the strongest. The lowest blossoms on 
the scape will be found to produce the largest, earliest, and best 
fruits. The fruit should not be gathered till it is quite ripe, and 
then, if possible, it should be quite dry, but not heated by the sun. 
Those intended for preserving are best taken without either the 
stalk or the calyx. 

Forcing. — The runners propagated for forcing are layered into 
3-inch pots, filled with rich soil, and held firm by a peg or stone. If 
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kept duly watered, they will soon form independent plants. The 
earlier they are secured the better. When firmly rooted they are 
removed and transferred into well-drained 6-inch pots, of strong well- 
enriched loam, the soil being rammed very firmly into the pots, 
which are to be set in an open airy place. In severe frosts they 
should be covered with dry litter or bracken, but do not necessarily 
require to be placed under glass. They are moved into the 
forcing houses as required. The main points to be kept in view in 
forcing strawberries are, first, to have strong stocky plants, the leaves 
of which have grown sturdily from being well exposed to light, and 
secondly, to grow them on slowly till fruit is set. When they are 
first introduced into heat, the temperature should not exceed 50° 
by fire heat, and fresh air must be freely admitted ; should the 
leaves appear to grow up thin and delicate, less fire heat and more air 
must be given, but an average temperature of 55° to 60° by day may 
be allowed, and continued while the plants are in flower. When 
the fruit is set the heat may be gradually increased, till at the 
ripening period it stands at 65°, and occasionally at 75° by sun- 
heat. While the fruit is swelling the plants should never be allowed 
to get dry, but when it begins to colour no more water should 
be given than is absolutely requisite to keep the leaves from flag- 
ging. The plants should be removed from the house as soon as 
the crop is gathered. The forced plants properly hardened make 
first-rate outdoor plantations, and if put out early in summer, in 
good ground, will often produce a useful autumnal crop. 

The varieties are very numerous. The following are some of the 
boat and most distinct of those now in cultivation, those marked * 
being specially suitable for forcing: — 

Amateur— a brisk-flavoured variety. 

British Queen*— one of the best-flavoured sorts ; requires good cultivation. 
' Dr Hogg— a hardier form of British Queen. 
Elton— late, and valuable for preserving. 
Enchantress— a fine-flavoured late variety. 
Filbert Pine*— an excellent high-flavoured Bort. 
Frogmore Late Pine— a good late sort 
James Veitch*— a large solid showy variety. 
Keens' Seedling*— a fine old sort, of great merit for all purposes. 
La Constante*— an excellent sort, of sprightly flavour. 
La Orosse Sucree*— large, and of excellent flavour. 
Loxf ord flail Seedling— one of the best late sorts. 
Lucas*— a useful fine-flavoured variety. 

Myatfs Eliza— very high-flavoured, perhaps in this respect unequalled. 
Oscar *— good for a general crop ; travels well. 
President*— a useful brisk-flavoured sort. 
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Sir Charles Napier*— a capital market fruit, rather acid. 

Sir Harry— a favourite market fruit. 

Sir Joseph Paxton*— an excellent large high-flavoured Bort. 

Vicomtesse Hericart de Thury *— good for all purposes ; one of the best. 

The Vine, Yitis vinifera, a native of the shores of the Cas- 
pian, and a deciduous climbing shrub, is hardy in Britain so 
far as regards its vegetation, but not hardy enough to bring its fruit 
to satisfactory maturity, so that for all practical purposes the vine 
must be regarded as a tender fruit. Planted against a wall or a 
building having a south aspect, or trained over a sunny roof, such 
sorts as the Black Cluster, Black Prince, Pitmaston White Cluster, 
Royal Muscadine, Sweetwater, &c, will ripen in the warmest Eng- 
lish summers so as to be very pleasant eating, but in cold summers 
the fruit is not eatable in the raw state, and can only be converted 
into wine or vinegar. For outdoor culture the long-rod system 
is generally preferred. 

When the plant is grown under glass, the vine border should oc- 
cupy the interior of the house and extend outwards in the front, but 
it is best made by instalments of 5 or 6 feet as fast as the pre- 
vious portions become well filled with roots, which may readily be 
done by packing up a turf wall at the extremity of the portion to be 
newly made ; an exterior width of 15 feet will be sufficient. Inside 
borders require frequent and thorough waterings. In well-drained 
localities the border may be partially below the ground level, but 
in damp situations it should be made on the surface ; in either case 
the firm solid bottom should slope outwards toward an efficient 
drain. A good bottom may be formed by chalk rammed down 
close. On this should be laid at least a foot thick of coarse hard 
rubbly material, a layer of rough turf, grass side downwards, being 
spread over it to prevent the compost from working down. The 
soil itself, which should be 2 J or 3 feet deep, never less than 2 
feet, should consist of five parts rich turfy loam, one part old lime 
rubbish or broken bricks, including a little wood ashes or burnt 
earth (ballast), one part broken charcoal, and about one part of 
half-inch bones, the whole being thoroughly mixed, and kept dryish 
till used. 

Young vines raised from eyes are generally preferred for planting. 
The eyes being selected from well-ripened shoots of the previous year 
are planted about the end of January, singly, in small pots of light 
loamy compost, and after standing in a warm place for a few days 
should be plunged in a propagating bed, having a bottom heat of 75°, 
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which should be increased to 85° when they have produced several 
leaves, the atmosphere being kept at about the same temperature or 
higher by sun heat during the day, and at about 75° at night. As 
soon as roots are freely formed the plants must be shifted into 6-inch 
pots, and later on into 12-inch ones. The shoots are trained up near 
the glass, and, with plenty of heat (top and bottom) and of water, 
with air and light, and manure water occasionally, will form firm 
strong well-ripened canes in the course of the season. To prepare 
the vine for planting, it should be cut back to within 2 feet of the 
pot early in the season, and only 3 or 4 of the eyes at the base 
should be allowed to grow on. The best time for planting is in 
spring, when the young shoots have just started. The vines should 
be planted inside the house, from 1 to 2 feet from the front wall, the 
roots being placed an inch deeper in the soil than before, carefully 
disentangled and spread outwards from the stem, and covered care- 
fully and firmly with friable loam, without manure. When the 
shoots are fairly developed, the two strongest are to be selected 
and trained in. When forcing is commenced, the vinery is shut 
up for two or three weeks without fire heat, the night temperature 
ranging about 45°. Fire heat must be at first applied very gently, 
and may range from 50° to 55° at night, and from 60° to 65° by day; a 
few degrees more may be given as the buds break and the new 
shoots appear. When in flower, and onwards during the swelling 
of the berries, 65° to 70° may be taken as a minimum, running up to 
85° by day, or to 90° with sun heat. The temperature may be 
lowered somewhat when the fruit is ripe. Muscats and other tender 
sorts require a rather higher range of temperature. As much 
ventilation as the weather will permit should be given. A moist 
atmosphere is necessary for the swelling fruit and for maintaining the 
health of the foliage, and may be kept up by the use of evaporating 
troughs and by syringing the walls and pathways twice or thrice a 
day, but the leaves should not be wetted. When the vines are 
in flower, and when the fruit is colouring, the troughs should be 
kept dry, but the aridity must not be excessive, lest the red spider 
and other hurtful insects should attack the leaves. In the course 
of the season the borders (inside) will require several thorough 
soakings of warm water, — the first when the house is shut up, 
tliis being repeated when the vines have made young shoots a 
few inches long, again when the vines are in flower, and still again 
when the berries are taking the second swelling after stoning. 
Outside borders require watering in very dry summer weather only. 
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There are three principal systems of pruning vines, termed the 
long-rod, the short-rod, and the spur systems, and good crops have 
been obtained by each of them. It is admitted that larger bunches 
are generally obtained by the long-rod than by the spur system. 
The principle of this mode of pruning is to train in at considerable 
length, according to their strength, shoots of the last year's growth 
for producing shoots to bear fruit in the present ; these rods are 
afterwards cut away and replaced by young shoots trained up during 
the preceding summer; and these are in their turn cut out in 
the following autumn after bearing, and being replaced by shoots of 
that summer's growth. By the short-rod system, short instead of 
long rods are retained ; they are dealt with in a similar manner. The 
spur system has, however, become the most general. In this case 
the vines are usually planted so that one can be trained up under 
each rafter, or up. the middle of the sash, the latter method being 
preferable. The shoots are cut back to buds close to the stem, which 
should be encouraged to form alternately at equal distances right 
and left, by removing those buds from the original shoot which are 
not conveniently placed. The young shoots from these buds are to 
be gently brought to a horizontal position, by bending them a little 
at a time, and usually opposite about the fourth leaf the rudiments 
of a bunch will be developed. The leaf directly opposite the bunch 
must in all cases be preserved, and the young shoot is to be topped 
at one or two joints beyond the incipient fruit, the latter distance 
being preferable if there is plenty of room for the foliage to expand ; 
the lateral shoots, which will push out after the topping, must be 
again topped above their first or second joints. If the bunches are 
too numerous they must be thinned before the flowers expand, and 
the berries also must be properly thinned out and regulated as soon 
as they are well set, care being taken, in avoiding overcrowding, 
that the bunches be not made too thin and loose. 

The cultivation of vines in pots is very commonly practised with 
good results, and pot- vines are very useful to force for the earliest 
crop. The plants should be raised from eyes, and grown as strong 
as possible in the way already noted, in rich turfy loam mixed with 
about one-third of horse dung and a little bone dust. The tempera- 
ture should be gradually increased from 60° to 80°, or 90° by sun 
heat, and a bottom heat a few degrees higher must be maintained 
during their growth. As the roots require more room, the plants 
should be shifted from 3-inch pots into those of 6, 12, or 15 inches 
in diameter, in any of which larger sizes they may be fruited in the 
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following season, but, to be successful in this, the young rod pro- 
duced must be thoroughly matured after it has reached its limit 
of growth. Mr Rivers has grown them very successfully by stand- 
ing the pots on the hot-water pipes, as shown in fig. 175, which 
represents • portion of one of his heated orchard houses. 




•Vines In pots, set on hot-natet pipes. 



The Fine, both indoors and out, is very subject to the vine-mildew, 
which appears to the naked eye like a white powder ; when this is 
visible there is no effectual remedy, but if taken at the earliest Btago 
it may be destroyed by dusting the whole plant, stem, leaves, and 
fruit, with sulphur. An equally destructive enemy is the vine louse, 
Phylloxera vastatrix. No certain easily applied cure has yet been 
discovered, and practically the only sure remedy is to destroy the 
vines, clear out the old infested soil, and cleanse the structures 
thoroughly in every part. 

The number of varieties of grapes possessing some merit is con- 
siderable, but a very few of them will be found sufficient to supply 
all the wants of the cultivator. For general purposes nothing 



352 EPITOME. OF GARDENING. 

approaches the Black Hamburg (including Frankenthal) in merit 
Those named below are more or less in requisition : — 

Outdoor Grapes, 

Black Cluster— small, roundish-oval, black berries. 

Black Prince — largish, oval, purplish-black berries. 

Early Ascot Frontignan— round, amber-coloured berries ; musky flavour. 

Early Saumur Frontignan— medium, round, pale-amber berries ; musky. 

Early White Malvasia (Grove-end Sweetwater)— roundish, whitish-green 
berries. 

Espiran— large, round, blackish-purple berries. 

July Frontignan— medium, round, blue-black berries ; musky flavour. 

Miller's Burgundy (The Miller)— small, roundish-oval, black berries. 

Royal Muscadine (Chasselas de Fontainebleau)— large, round, greenish" 
yellow berries ; one of the best white grapes, indoors or out. 

Indoor Chapes. 

Alicante— large, oval, blue-black berries ; late, and a good keeper. 
Black Hamburg— large, roundish-oval, black berries; A 1 in every respect. 
Black Monukka— medium, obovate-oblong, brownish -black, seedless, 
crackling berries ; very pleasant eating ; may be grown as a curiosity. 
Buckland Sweetwater— large, roundish, pale amber berries. 
Canon Hall Muscat— large, roundish, amber berries ; high musky flavour. 
Chasselas Musque— medium, round, pale amber berries ; rich musky flavour. 
Dr Hogg— medium, round, transparent amber berries ; musky. 
Duke of Buccleuch— very large, roundish, greenish-amber berries. 
Foster's White Seedling— largish, roundish-oval, greenish-yellow berries. 
Frankenthal (Victoria Hamburg)— large, roundish-oblate, black berries. 
Grizzly Frontignan— medium, round, grizzly red berries ; musky. 
Gros Colman— very large, round, black berries ; late, requires to hang long. 
Gros Maroc— large, oval, purple-black berries ; very line, late. 
Lady Downe's— largish, roundish-oval, black berries ; late, a good keeper. 
Madresfleld Court— large, oval or oblong, black berries ; slightly musky. 
Mill Hill Hamburg— very large, round or oblate, hammered, blue-black. 
Muscat of Alexandria— large, oval, pale-amber berries ; musky flavour. 
Muscat Hamburg— large, oval, black berries ; musky flavour. 
Raisin de Calabre -large, round, transparent white berries ; late. 
Trebbiano — medium, roundish-oval, greenish-white berries ; late. 
Venn's Black Muscat— medium, oval, brownish-black berries ; musky. 
West's St Peter's— largish, roundish-oval, blue-black berries ; late. 
White Frontignan— medium, round, greenish-yellow berries ; musky. 

For the open wall, the Early Ascot Frontignan, Early White Malvasia, and 
Royal Muscadine may be preferred of the white sorts; and July Frontignan 
and Black Prince of the blacks. For a greenhouse vinery, Black Hamburg 
and Madresfleld Court, black ; and Foster's White Seedling, Buckland Sweet- 
water, and Royal Muscadine, white. For early forcing, Black Hamburg and 
Muscat Hamburg, black ; Foster's White Seedling, Royal Muscadine, White 
Frontignan, and Duke of Buccleuch, white. For a general mid-season crop, 
Black Hamburg or Frankenthal, and Mill Hill Hamburgh, black; Grizzly 
Frontignan, reddish ; and Muscat of Alexandria and Raisin de Calabre, white. 
For hanging late, Alicante, Gros Colman, Gros Maroc, Lady Downe's, and 
West's St Peter's, black ; and Muscat of Alexandria and Trebbiano, white. 
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The Walnut, Juglans regia, is a lofty tree, native of Persia 
and Asia Minor. The fruit, whilst young and tender, is much used 
for pickling, and when ripe is a favourite article of the dessert. The 
tree succeeds in deep sandy or calcareous loams, and in stiff loams 
resting on gravel. It is propagated by seeds, and by budding, 
grafting, or inarching for the perpetuation of special varieties. The 
trees form their heads naturally, and therefore little pruning is re- 
quired, it being merely necessary to cut off straggling growths, and 
to prevent the branches from interlacing. The best time for per- 
forming this is in the autumn, just after the fall of the leaf. Plants 
raised from the seed seldom become productive till they are twenty 
years old. The fruit is produced at the extremities of the shoots of 
the preceding year ; and therefore, in gathering the crop, care should 
be taken not to injure the young wood. In some parts of England 
the trees are thrashed with rods or poles to obtain the nuts, but 
this is far from being a commendable mode of collecting them. 

Besides the common walnut, there are several varieties cultivated, 
particularly the Thin-shelled and the Thetford or Highflyer, which 
last is by far the best walnut grown. 

Orchard-house Trees. — The fruits that may be successfully 
grown in unheated orchard-houses are peaches, nectarines, apricots, 
plums, figs, cherries, pears, and apples ; and all, except the last two, 
are more readily obtained in those which are judiciously heated. 

The trees are sometimes planted out, and sometimes grown in 
pots. The potted trees are decidedly to be preferred, for those 
which are planted out are less at the command of the cultivator, and 
unless the houses are large are apt to outgrow the space ; they do not 
indeed require so much attention as regards water, while pot trees 
entail very much labour in this respect from the time the fruit is fairly 
set until it is near the ripening stage ; but on the other hand a much 
greater variety may be grown in this way, and the trees can be shifted 
from place to place, as required, with the utmost facility. While at 
rest in winter they can be set close together without injury, and may 
be continued in this way until they come into flower. After the 
setting of the fruit, the hardier sorts, as plums, pears, and apples, can 
be taken out, and put under temporary awnings till it is safe to 
plunge them beside the walks in the open quarters of the garden, 
where they grow and swell, if duly watered, as well as if established 
in the ground. In dry summer weather they need a good watering 
two or three times a day, and besides this should have a dose of 
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liquid manure occasionally. This removal of the hardier plants to 

the open air leaves more space under glass for the tenderer sorts. 
The trees are most convenient when trained in the pyramidal 

form (fig. 173), or aa compact 

boshes (fig. 166) ; and the sum- 
mer treatment should consist in 

pinching Lack the points of all 

the growing shoots after they 

have formed two or three leaves. 
The vigour of pot fruit trees 

is greatly due to judicious sur- 
face-dressing during the summer 

months. It should be applied 

at intervals of ten or twelve days, 

and should be made up of equal 

parts of horse-droppings, turfy 

loam, and malt dust, the whole 

being laid up in a heap and fre- 
quently turned. The dressing 
should not, however, be applied 
within three weeks of the ripen- 
ing of the fruit. The trees 
should be repotted in autumn as 
soon as the leaves have done 
their work, in similar compost 
to that first employed — good 
turfy loam, with about a sixth 
of rotted manure, and a sprink- 
ling of bone dust. They are to 
be turned oat of the pot, and a 
slice of about an inch in thick- 
nesB pared off with a sharp rra.lTfl.-PvramldPeaoh; Bivaim- 
knife, and are then to be re- 

placed in a pot of the same size as that in which they previously 
grew, unless in those cases where a larger one may be afforded, and 
then the roots need not be cut away. This disrooting may some- 
times be done before the leaves are quite ready to fall, in which 
case care is necessary to prevent the tree from flagging ; and, if the 
weather be hot, the tops should be kept moist by frequently dewing 
the foliage with the syringe, but no water must be given at the root 
for a day or two after repotting. If the wood has been well ripened. 
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trees treated in this way will bear freely daring the following season. 
Whether placed on the floor of the house, or plunged outdoors, the 
pots should stand on two bricks placed a little apart, so that worm* 
cannot gain admittance by the draining-hole. 

The fruit obtained from trees well cultivated in pots in an orchard 
house will compare, as regards size and quality, with the best fruit 
ripened on an open wall or in a forcing-house; but, when grown 
without fire heat, it is of course but little in advance of the outdoor 
crops. To the amateur this mode of culture will be found to 
present many attractions. 




CHAPTEE VIIL 

Vegetables. 

NDER this head we shall first treat of those 
esculents which are largely eaten as " vege- 
tables" or as "salads," while the various 
11 herbs " which are used chiefly for flavouring 
or garnishing will be referred to in a subse- 
mentary paragraph. 

The Artichoke, Cynara Scolymus, is a stoat-growing hardy 
perennial, cultivated for the sake of the immature flower-heads. 
In France the whole of the leaves of the involucre are eaten when 
in a young and tender state, en poivrade, or with pepper, salt, and 
vinegar ; but tho only parts of the flower-head used in England 
are the base of the leaves of the involucre, and the immature floral 
receptacle called the bottom, freed from the bristly seed-down which 
is called the choke. In plantations about to be destroyed the cen- 
tral leaves are sometimes blanched and eaten ; this edible part, like 
that of the nearly related cardoon (page 367), is called the chard. 

The artichoke requires a deep cool dry soil, well enriched, and 
deeply trenched. It is propagated by parting the roots in April, 
the sets being planted in rows 4 or 5 feet asunder, and 2 feet 
apart in the rows. As the young plants afford a crop which suc- 
ceeds that of old plants, a new plantation is made in some gardens 
every year. During summer the artichokes require little other 
attention than to be kept clear of weeds. In November the decayed 
stems and leaves are removed, the ground cleared, and a cone of a 
foot deep of sifted coal-ashes, or rotten tan, or littery dung, is placed 
close round the base to defend the stools from frost. In April this 
is taken away, the stocks are examined, and two or three only of 
the strongest shoots are permitted to remain ; a dressing of manure 
is given — well-rotted hotbed dung or seaweed — and the ground 



between the rows Is forked over. The offsets, carefully removed, 
afford materials for young plantations. The heads are cut when 
nearly full grown, as shown iu the accompanying illustration. 

Tlie varieties most esteemed are the large Green Laon (fig. 177), which has 
conical heads, and is considered the highest flavoured ; tbe Globe, which has 
doll purplish heads, and is well adapted (or a general crop ; and the Purple, 
which la the earliest. The Laon is that uaually grown around Paris. 




.—Artichoke ; Largo Green Laon. 



The Asparagus, Asparagus officinalis, is one of the most deli- 
care of our esculents, possessing well-marked diuretic properties, 
and is grown extensively in private gardens as well as for market. 
The asparagus prefers a loose light deep sandy soil ; the depth should 
be 3 feet, the soil being well trenched, and all surplus water got 
away. A considerable quantity of well-rotted dung or of recent sea- 
weed should be laid in the bottom of the trench, and another top- 
dressing of manure should be dng in preparatory to planting or 
sowing. Nitrate of soda appears to be the best artificial manure, and 
salt applied at the rate of 2 Hi to the square yard is a good dressing 
while the plants are growing. Tbe beds should be 8 feet or 6 feet 
wide, with intervening alleys of 2 feet, the narrower beda taking two 
rows of plants, the .wider ones three rows. The beds should run 
eiflt and west, so that the son's rays may strike against the side of 
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the bed. In some cases the plants are grown in equidistant row* 
3 to 4 feet apart. Where the beds are made with plants already 
prepared, either one-year old or two-year old plants may be used, for 
which a trench should be cut sufficient to afford room for spreading 
out the roots, the crowns being all kept at about 2- inches below the 
surface. Planting is best done in May, after the plants have started 
into growth. To prevent injury to the roots, it is, however, perhaps 
the better plan to sow the seeds in the beds where the plants are to 
remain. 

The seed should be sown in March in slight drills ; and it is a 
good precaution to sow more than is necessary, and to thin out 
towards the end of the first summer, to the distance of about 
6 inches in the rows. The ground must be hoed and kept clear 
of weeds. Frequently slight crops of lettuce are taken from the 
surface of the beds, and of cauliflower from the spaces between them. 
The asparagus heads should not be cut before the third spring, and 
are not in perfection till the fourth or fifth. 

The manuring of asparagus, which can scarcely be overdone, 
should be performed in the end of autumn, when the dead stems 
are removed. When the plants are in beds, the surface should be 
stirred with a fork ; a layer of well-rotted hotbed dung should then 
be laid on, and the whole covered with a sprinkling of earth from 
the alleys. If the plants are grown in rows, the manure is simply 
dug in between them by means of a digging fork, care being taken 
not to injure the roots. These operations are repeated annually, and 
no other culture is required ; but it is necessary to observe a due 
moderation in reaping the crop, as the shoots, when cut too freely, 
become gradually smaller. A considerable quantity of ground is 
consequently required to keep up a supply. It is a general rule 
never to gather asparagus after peas have come into season. To 
experience the finest flavour of asparagus, it should be eaten 
immediately after having been gathered; if kept longer than one 
day, or set into water, its finer flavour is altogether lost. If properly 
treated, asparagus beds will continue to bear well for many years. 

The asparagus grown at Argenteuil, near Paris, has acquired much 
notoriety for its large size and excellent quality. The French 
growers plant in trenches, instead of raised beds. 

Forcing. — The most common method of forcing asparagus is to 
prepare, early in the year, a moderate hotbed of stable litter with a 
bottom heat of 70°, and to cover it with a common frame. After the 
heat of fermentation has somewhat subsided, the surface of the bed 
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is covered with a layer of light earth or exhausted tan-bark, and in 
this the roots of strong mature plants are closely placed. The 
crowns of the roots are then covered with 3 to 6 inches of soil. A 
common three-light frame may hold 500 or 600 plants, and will 
afford a supply for several weeks. After planting, linings are 
applied when necessary to keep up the heat, but care must be taken 
not to scorch the roots ; air must be occasionally admitted. Where 
there are pits heated by* hot water or by the tank system, they may 
be advantageously applied to this purpose. A succession of crops 
must be maintained by annually sowing or planting new beds. Mr 
Lindegard, of the Royal Gardens at Copenhagen, recommends the 
plan of forcing asparagus on the ground on which it grows, but the 
results obtained in this way are not so satisfactory. 

The principal varieties are the Red-topped and the Green-topped, of which 
there are several reputed sub-varieties, as the Battersea, Graveserid, Giant 
Colossal, <fec, which differ but slightly from each other. 

The Bean, Faba vulgaris, is an annual plant. The seeds are 
sown about 4 inches apart, in drills 2J feet asunder for the 
smaller and 3 feet for the larger sorts. The soil should be a rather 
heavy loam, deeply worked and well enriched. For an early crop 
Beck's Dwarf Green Gem, or the Royal Dwarf Fan may 
be sown in November, and protected during winter in the same 
manner as early peas. An early crop may also be obtained by dib- 
bling in the seeds in November, sheltering by a frame, and in 
February transplanting them to a warm border. Successions! crops 
of Early Seville or Early Longpod should be sown in January and 
February, and the Longpods or Green Windsor in March, April, and 
May, for a general crop, while for later crops the Mammoth Longpod 
may be sown in June or early in July. All the culture necessary 
is that the earth be drawn up about the stems. The plants are 
usually topped when the pods have set, as this not only removes 
the black aphides which often settle there, but is also found to 
promote the filling of the pods. 

The following are some of the best sorts: — 

Early.— Beck's Dwarf Green Gem, Marshall's Early Dwarf Prolific, Roya 
Dwarf Fan, Early Seville, Early Longpod. 
Late.— Windsor, Green Windsor, Mammoth Longpod. 

The Beet, Beta vulgaris, is a hardy biennial, native of the south 
of Europe, on the sea-coast. The boiled root is eaten cold, either 
by itself or as a salad ; it is also often used as a pickle. The 
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beet prospers in a rich deep soil, well pulverized by the spade. If 
manure is required, it should be deposited at the bottom, ot the 
trench in preparing the ground. The seeds should be sown in 
drills 15 inches asunder, in April or early in May, and the 
plants are afterwards to be thinned to about 8 inches apart in 
the lines, but not more, as moderate-sized roots are preferable. 
The plants should grow on till the end of October or later, when a 
portion should be taken up for use, and the rest laid in in a sheltered 
corner, and covered up from frost. The roots must not be bruised, 
and the leaves must be twisted off — 
not closely cut, as they are then liable 
to bleed. In the north the crop may 
be wholly taken up in autumn, and 
stored in a pit or cellar, beyond reach 
of frost. If it is desired to have fresh 





FlQ. 178.— Beet ; Egyptian, or Early 
Bound Bed. 



Ro. 179.— Beet ; Red 
Castlenaudary. 



roots early, the seeds should be sown at the end of February or be- 
ginning of March ; and if a succession is required, a few more may 
be sown by the end of March. 

The Yellow Beets are not appreciated at table, and the White Sugar Beets 
are not suitable for garden culture. We shall only name a selection of the 
red-fleshed sorts :— Egyptian, or Early Hound Red (fig. 178), very early ; Red 
Castlenaudary (fig. 179), the type of our best long beets ; Pine-apple Short- 
top, Nutting's Selected, Carter's Perfection of Beets, Sutton's Dark Red, 
Dell's Crimson or Osborn's Select. 

The White Beet, Beta Cicla, is cultivated for the leaves, which are 
used as spinach ; but for this they are a very sorry substitute. The 
midribs and stalks of the leaves are also stewed and eaten as sea- 
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kale, under the name of Swiss chard. The culture does not differ 
materially from that of the red beet, but more space is required. 

The Borecole or Kale, Brassica oleracea acephala, includes several 
varieties which are amongst the hardiest of our esculents, and 
seldom, fail to yield a good supply of winter greens. They require 
well-enriched soil, space for full exposure to air, and to be sown early, 
so as to be well established and hardened before winter. 

The main crop should be sown about the first week of April, or, in 
the north, in the third week of March, and a succession a month later. 
The Buda kale is sown in May, and planted out in September, but 
a sowing for late spring use may be made in the last week of August, 
and transplanted towards the end of September. To prevent over- 
crowding, the plants should be transplanted as soon as they are of 
sufficient size, but if the ground is not ready to receive them a 
sufficient number should be pricked out thinly in some open spot. 
In general the more vigorous sorts should be planted in rows 2J feet 
or 3 feet and the smaller growers 2 feet apart, and 18 inches from 
plant to plant* In these the heads should be first used, only so much 
of the heart as is fresh and tender being cut out for boiling ; side 
shoots or sprouts are afterwards produced for a long time in suc- 
cession, and may be used so long as they aro tender enough to admit 
of being gathered by snapping their stalks asunder. 

The best of the borecoles or kales are— Dwarf Green Curled or Scotch 
Kale, very hardy, and from its dwarf habit often sheltered by snow ; Cot- 
tager's Kale, very hardy, one of the most prolific and well-flavoured ; Purple 
Borecole, very hardy. The following are less vigorous in growth, but are of 
excellent quality : — Jerusalem Kale, Egyptian Kale, Buda Kale, the last 
two very hardy. 

The Broccoli, Brassica oleracea botrytis asparagoides, is supposed 
to have sprung from the cauliflower, being, like it, of Italian origin, 
and differing chiefly in possessing greater hardiness of constitution. 
Miller, however, states (Gardeners! Dictionary) that the broccolis 
known in his time were imported from the island of Cyprus. 

The broccoli succeeds best in a fresh, loamy soil, somewhat firm 
in texture. For the autumn broccolis the ground can scarcely be 
too rich, but the winter and spring sorts, on ground of this character, 
are apt to become so succulent and tender that the plants suffer 
from frost even in sheltered situations, while plants less stimulated 
by manure and growing in the open field may be nearly all saved, 
even in severe winters. The main crops of the early sorts, for use in 
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autumn, such as the Cape varieties, Grange's, &c. , should be sown early 
in May, and planted out while young, to prevent them coming too 
early into flower ; in the north they may be sown a fortnight earlier. 
The later sorts, for use during winter and spring, should be sown 
about the middle or end of May, or about ten days earlier in the 
north. The seed beds should be made in fresh light unexhausted 
soil ; and if the season be dry, the ground should be well watered 
before sowing. If the young plants get at all crowded, they should 
be thinned out The ground should not be dug before planting 
them out, as the firmer it is the better; but a shallow drill may 
be drawn to mark the lines. The larger-growing sorts may be put 
in rows 3 feet apart, and the plants about 2J feet apart in the rows 
and the smaller-growing ones at from 2 to 2J feet between, and 
1 J to 2 feet in the rows. If the ground is not prepared when young 
plants are ready for removal, they should be transferred to nursery 
beds and planted at 3 to 4 inches apart, but the earlier they can be 
got into their permanent places the better. 

It is of course the young flower-heads of the plant which are 
eaten. When these form, they should be shielded from the light 
by bending or breaking down an inner leaf or two, though in some 
of the sorts the leaves naturally curve over the heads. To prevent 
injury to the heads by frost in severe winters, the plants should be 
laid in with their heads sloping towards the north, the soil being 
thrown back so as to cover their stems ; or they may be taken up 
and laid in closely in deep trenches, so that none of the lower bare 
portion of the stem may be exposed. Some dry fern or litter may 
also be laid over the tops. 

The spring varieties are extremely valuable, as they come at a 
season when the finer vegetables are scarce. They afford a supply 
from March to May inclusive. In all cases great care should be 
taken to procure the seed true, as it is very liable to become deterio- 
rated through being crossed by insect agency. 

The following are good types of broccoli, but the varieties are frequently 
changing, in name at least, the supposed novelties being often merely good 
and pure stocks of older kinds : — 

For autumn and early tointer use : Early Purple Cape, Early White Cape, 
Grange's, Veitch's Self-protecting Autumn, Snow's Superb Winter White, 
Osborn's Winter White, Backhouse's Winter. 

For late winter and spring use : Knight's Protecting, Cooling's Matchless, 
Leamington, Chappel's Cream, Ellotson's Mammoth, Sutton's Perfection, 
Penzance, Purple Sprouting. 

For the latest supply: Cattell's Eclipse, Carter's Champion, Lauder's 
Goshen, Late White Protecting, Miller's Dwarf Late White. 
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T\ieBntsaelsSprontt(6g.1S0), Brassica oleracea hullata gemmifera, 
have long been cultivated near Brussels. There appears to be no in- 
formation as to the origin of the plant, but, according to the late Dr 
Vau Mona, it is mentioned in the year 1213, in the regulations for 
holding the markets of Belginm, under the name of spruytva 
(apronts). It is very hardy and productive, and is much esteemed 
for the table on ac- 
count of its mild 
aweet flavour, and its 
rightly appearance. 

The seed should be 
sown about the middle 
of March, and again 
in the first or second 
week in April for suc- 
cession. Any good 
garden soil is suitable. 
For an early crop it 
may be sown in a 
warm pit in February, 
pricked out and hard- 
ened in frames, and 
planted out in a warm 
situation in April. 
The main crop may 
be planted in rows 2 
feet asunder, the 
plants 18 inches apart. 
If they are got out 
early, so as to be 
well established, they 
come into use before 
winter. The head 
may be cut and used after the beat of the little rosettes which 
feather the stem have been gathered ; but, if this be cut too early, 
it exposes these rosettes, which are the most delicate portion of the 
produce, to injury should the weather he severe. 

The earliest sprouts become fit foruse in November, and they con- 
tinue to be produced, improving in quality, till the month of March 
following. Van Mons mentions that by successive sowings the 
Bprouta are obtained in Brussels for the greater part of the year. 
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The most reliable crop is perhaps obtained from imported seed of 
the ordinary variety ; but good English-raised seed, represented by 
the Aigburth or Otterspool (fig. 180), a variety of medium growth ; 
Scrymgeour's Giant, of robust habit ; Carter's Perfection, and others, 
may be had. We doubt the policy of planting the very dwarf kinds, 
as the taller ones with longer stems, if vigorous, must yield a larger 
produce. 

In this place may best be noted two hybrid sprouts, both raised by 
Mr Melville, at Dalmeny Park, near Edinburgh. They are the Albert 
Sprouts, a hardy green, long in running to seed, the result of a 
cross between the savoy and Brussels sprouts ; and the Dalmeny 
Sprouts, which grow 6 inches or 8 inches high, with a compactly 
cabbaged head of moderate size, and a stem thickly set with cabbage- 
like sprouts, a cross obtained between the cabbage and Brussels 
sprouts. Both may be grown in the same way as the borecoles. 

The Cabbage, Brassica oleracea capitata, has sprung from the 
biennial B. oleracea of the British sea-coasts. The cabbage requires 
a well-manured and well-wrought loamy soil. It should have 
abundant water in summer, liquid manure being specially beneficial. 
Round London, where it is grown in perfection, the ground for it 
is dug to the depth of two spades or spits, the lower portion being 
brought up to the action of the weather, and rendered available as 
food for the plants ; while the top-soil, containing the eggs and larvae 
of many insects, being deeply buried, the plants are less liable to be 
attacked by the club. Farm-yard manure is that most suitable for 
the cabbage, but artificial manures such as guano, superphosphate of 
lime or gypsum, together with lime-rubbish, wood-ashes, and marl, 
may, if required, be applied with advantage. 

The first sowing of cabbage should be made about the beginning 
of March, and should consist of Nonpareil or Enfield Market (also 
known as the Early Battersea) ; these will be ready for use in July 
and August, following the autumn-sown crops. Another sowing of 
the same sorts, or of the St John's Day, should be made in the last 
week of March or first week of April, and will afford a supply from 
August till November ; and a further crop of such sorts as Early 
York, Little Pixie, Atkins's Matchless, or other kinds that heart 
quickly, may be made in May to supply young-hearted cabbages in 
the early part of winter. The autumn sowing, which is the most 
important, and affords the supply for spring and early summer use, 
3hould be made about the last week in August, in warm localities 
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in the south, and about a fortnight earlier in the north ; or, to 
meet fluctuations of climate, it is as well in both cases to anticipate 
this sowing by another two or three weeks earlier, planting ont a 
portion from each, but the larger number from that Bowing which 
promises best to stand without running to seed. The sorts should 
lie Enfield Market, Nonpareil, or Winnigatedt. These later sown 
plants will be ready for trans- 
planting by the end of Septem- 
ber or early in October, and may 
be placed in the ground previ- 
ously occupied by the pea or 
bean crop. 

The cabbages grown late in 
autumn and in the beginning of 
winter are denominated Cole- 
worts (vulg. Collards), from a 
kindred vegetable no longer cul- 
tivated. Two sowings are made, in the middle of June and in July, 
and the seedlings are planted a foot or 15 inches asunder, the rows 
being 8 or 10 inches apart Tho sorts employed are the Bosette 
and the Hardy Green. 

About London the large sorts, as Enfield Market, are planted for 
spring cabbages 2 




II.— Cabbaje; St John's Day. 




dlate row a foot 

apart is put in 
between the per- 
cntrows,theSf 
extra pi: 
drawn as cole worts 



TlO. 182.— Cabbage; Largo Y< 



in the course of the winter. The smaller sorts of cabbage may be 
planted 12 inches apart, with 12 or 15 inches between the rows. 
The large sorts should be planted 2 feet apart, with 2J feet between 
the rows. The only culture required is to stir the surface with the 
hoe to destroy the weeds, and to draw up tfie soil round the Stems, 
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The Med Cabbage, Brassica oleracea capitata rubra, of which the 
lied Dutch ia the most commonly grown, is much used for pickling. 
It is sown about the end of July, and again in March or April. 
The Dwarf Red and Utrecht Bed are smaller sorts. The culture is 
in every respect the same as in the other sorts, but the plants hare 
to stand until they form hard close hearts. 

The Cowvs Tnmehuda or Portugal Cabbage, Brassica oloracea 
acephala costata, is of a distinct type and of excellent quality. The 
fleshy ribs of the leaves, cooked like sea-kale, are the only parts 
eaten. It is somewhat tender, and requires to be sown early in 
spring for use during the autumn. 

Tae naniesof the varieties of cabbage Bravery numerous, but on comparing 
them at Chin wick, Mr Barron reduced the garden varieties to about seventeen 
types, the best of which are :— Early sort) : Atkins's Matchless, Early York, 
little Plxle, Nonpareil, St John's Day (flg. 181). Mid-teaton: Large York 
(fig. 18!), Enfield Market (Batteries or Fulnam), Rosette Colewort, W Innlg- 
stadt. Late torts : Bacalan, Hardy Green Colewort, Pomeranian. 



if several species of the genus 



The Capsicum is the prodi 
Capsicum cultivated 
for the sake of their 
pods, which in a green 
state are used in salads 
and in pickles, and 
when ripe are powdered 
to form cayenne pep- 
per. The pods, either 
green or ripe, are also 
used to make Chili 

The Annual Capsi- 
cum, Spanish Pepper, 
or Guinea Pepper, Cap- 
sicum annuum, is the) 
sort most commonly 
grown. The seeiU 
should be sown in a 
hotbed in February, 
the young plants being ** ISS.-Capdcum gro> cane" doaz. 

transferred successively into 3-inch, 5-inch, and 8-inch pots. They 
require a warm genial atmosphere, and a light rich soil, and should 
be assisted with liquid manure or such artificial fertilizers as Clay's 
or Jackman's. In the south of England they may be grown in the 
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open air, on a warm sunny border, if planted out towards the end of 
Jane. The fruit ripens in September, and may be kept two or three 
years in a dry room. The Bird Pepper, C. baccatum, and the 
Chili, C. froteacens, are both sub-shrubby plants, requiring stove 
heat. They should be grown in peaty soil, should not be over- 
potted, and should be kept dryish at the root in winter. The best 
cayenne pepper U prepared from C. fruteaeens, and C. baccatum U 
much relished by some persons. TheBell Pepper, C. grossum, and the 
Large Sweet Spanish, of which the variety called groa tarri dour, 
or Large Sweet Square Capsicum (fig, 183), is a form, are milder 
in Savour, and are much eaten in salads and also with cold meats. 
The Cardoan, (fig. 184), Cynara Cardunculns, a perennial from the 




south of Europe and Barbaiy, is a near relative of the artichoke. 
The edible part, called the chard, is composed of the blanched and 
crisp stalks of the inner leaves. Cardoona are found to prosper 
on light deep soils. The seed is sown annually about the middle 
of May, in shallow trenches, like those for celery, and the plants are 
thinned out to 10 or 12 inches from each other in the lines. In 
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Scotland it is preferable to sow the seed singly in small pots, plac- 
ing them in a mild temperature, and transplanting them into the 
trenches after they have attained a height of 8 or 10 inches. Water 
must be copiously supplied in dry weather, both to prevent the for- 
mation of Mower stalks and to increase the succulence of the leaf- 
stalks. In autumn these leaf-stalks are applied close to each other, 
and wrapped round with bands of hay or straw, only the points being 
left free. Earth is then drawn up around them to the height ofl5 or 
18 inches. Sometimes cardoons are blanched by a more thorough 
earthing up, in the manner of celery, but in this case the operation 
mnst be carried on from the end of summer. During severe frost the 
tops of the leaves should be defended with straw or litter. Besides 
the common and Spanish cardoons, there are the prickly-leaved 
Tours, the red-stemmed, and the Paris cardoon, all of superior 
quality, the Paris being the largest and most tender. The common 
artichoke is also used for the production of chaid. 

The Carrot, Dancus Carota, has been much improved and trans- 
formed from the wild state; it is probably a native of the sea- 





no. IBS.— Carrot: Trench forcing. FIO. 188.— Carrot; Karl; Short Horn. 

coasts of southern Europe, but is now abundant throughout Europe 
and Astatic Russia. The carrot delights in adeep sandy soil, which 
should be well drained and deeply trenched. In regard to the pre- 
paration of the ground, one of our best northern gardeners has said— - 
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" Trench in autumn ; trench deep and lay the manure at the bot- 
tom of the trench ; in spring rake down, lay on an inch of wood 
ashes, and dig them lightly in." For the long-rooted sorts the soil 
should be at least 3 feet deep, but the Short Horn varieties may be 
grown in about 8 inches of good compost laid on the top of a less 
suitable soil. Peat earth may be usefully employed in lightening the 
noil. Good carrots of the longer sorts may he grown in unfavour- 
able soils by making large holes 18 inches deep with a crowbar, and 
filling them up with sandy a 
past in which the seeds are tt 
sown. The main crop is sowi 
the end of March 
of April. After sowing, it is only 
necessary to thin the plants, and 
keep them clear of weeds. The 
roots are taken up in autumn and 
stored during winter in a cool 
shed or cellar. 

Forcing. — For a supply of 
young carrots in winter, a hotbed 
composed of 3 or i feet thick of 
leaves, or of IS inches of dung, 
or of 2 feet of dung and leaves 
mixed, should be prepared about 
the end of November or begin- 
ning of December, and covered 
with a frame and lights. The 
bed should be surfaced with S 
or 9 inches of light soil, of 
which leaf -mould may form s con- 
siderable proportion, and the 
seed of Early Short Hom, Early 
Nantes, or French Forcing should 
be sown in drills 3 inches apart, and covered to the depth of j inch, 
The young plants should be thinned to 1 J inches apart. The tem- 
perature should range from 60° to 65°, as much light and air being 
given as possible, but the sashes should be covered at night, espe- 
cially in frosty weather. For succession sow again on a gentle hot- 
bed under glass early in February, and follow this by another sowing 
on a warm sheltered ninth border early in March. "Hie seed bed 
should be made up of light rich compost, in a situation well ex- 
2a 
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posed to the son. If these quick-growing sorts are preferred, small 
successional sowings should be made in May and again in July, 
James's Intermediate being substituted at the last sowing. Where 
a little protection can be given by a frame in winter, some of the 
Early Short Horn may be sown in August for spring use. 

The following are good garden carrots : — Early : French Forcing (fig. 185), 
Early Nantes, Early Short Horn (fig. 186). Mid-season : James's Interme- 
diate, Long Blunt Bed (fig. 187), with very small core. Main Crop : Long 
Surrey, Altrincham. 

The Cauliflower, Brassica oleracea botrytis cauli flora, is said 
by our old authors to have been introduced from Cyprus, where, 
as well as on the Mediterranean coasts, it appears to have been cul- 
tivated for ages. It is one of the most delicately flavoured of vege- 
tables, the dense cluster formed by its incipient succulent flower- 
buds being the edible portion. 

The sowing for the first or spring crop, to be in use in May and 
June, should be made from the 15th to the 25th of August for Eng- 
land, and from the 1st to the 15th of August for Scotland. In the 
neighbourhood of London the growers adhere as nearly as possible 
to the 21st day. A sowing to produce heads in July and August 
takes place in February on a slight hotbed. A late spring sowing 
to produce cauliflowers in September or October or later, should be 
made early in April, and another about the 20th of May. 

The cauliflower succeeds best in a rich soil and sheltered position ; 
but, to protect the young plants in winter, they are sometimes pricked 
out in a warm situation at the foot of a south wall, and in severe 
weather covered with hoops and mats. A better method is to plant 
them thickly under a garden frame, securing them from cold by cover- 
ings, and giving air in mild weather. For a very early supply, a few 
scores of plants may be potted and kept under glass during winter, 
and planted out in spring, defended with a hand-glass. Sometimes 
patches of three or four plants on a south border are sheltered by 
hand-glasses throughout the winter. It is advantageous to prick out 
the spring-sown plants into some sheltered place, before they are 
finally transplanted in May. The later crop, the transplanting of 
which may take place at various times, is treated like early cab- 
bages. After planting, all that is necessary is to hoe the ground, 
and draw up the soil about the stems. 

It is found that cauliflowers ready for use in October may be kept 
in perfection over winter. For this purpose they are lifted carefully . 
with the spade, keeping a ball of earth attached to the roots. Some 
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of the large outside leaves, are removed, and any points of leaves 
that immediately overhang the flower are cut off. They are then 
placed either in pots or in hotbed frames, the plants being arranged 
close together, but without touching. In mild dry weather the 
glass frames are drawn off, but they are kept close during rain 
storms ; and in severe frost they are thickly covered with mats. 

The late Mr Barnes of Bicton informs us in the Gardener's Maga* 
zine that his cauliflowers for spring are sown the first week of 
October, in pans, in a little bottom heat ; and about the end of the 
month, or the beginning of November, are potted singly into 3-inch 
pots ; they are planted in some of the old melon-bed mould, and 
plunged close to the glass. About the beginning of January they 
are shifted finally into 7-inch pots. In the first week in February 
the ground is prepared for them. If wet, a little of the soil is taken 
out where each hand-glass is to stand, and replaced with dry dusty 
rubbish, in order to prevent the cauliflowers from getting the 
disease of " black legs." Four plants are turned out under each 
handglass. If the weather proves dry, a liquid manure, consisting 
of £ lb of nitrate of soda to 1 hogshead of cow-dung water, with the 
addition of a few gallons of hot water, is applied, which causes 
the plants to grow in March as in May, and produce fine cauli- 
flowers early in April. Mr Barnes states that by shifting on the 
plants until they are in 12-inch pots, and then placing them in a 
vinery or peach-house, he has had cauliflowers early in March. ■ 

Some of the best varieties of cauliflower are— the Walcheren, which, if 
true, is of excellent quality, and the most generally useful for autumn ; 
Dwarf Erfurt, which is very dwarf and early, and good for summer and early 
autumn use ; Early London, rather tall, but with a fine compact curd ; Le- 
normand's, a second early ; Snowball, dwarf, compact, and quick-heading ; 
and Veitch's Autumn Giant, which is an excellent hardy sort for autumn. 

The Celeriac, Apium graveolens rapaceum, the cileri-navet 
of the French, is a variety of celery in which the stem forms an 
irregular knob, which is the part used, either sliced in salads or 
cooked. It is a hardy substitute for other kinds of celery. The 
roots grow to 3 lb or 4 lb weight. The plants should be reared 
like those of celery ; and, some time before winter sets in, they should 
be taken up and stored amongst sand in a shed or cellar. 

The Celery, Apium graveolens, has been so much improved by 
cultivation as to have lost its acrid deleterious properties, and is now 
a stout succulent plant, with a mild and agreeable flavour, and in 
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the finer varieties with the stalks solid instead of hollow and pipy. 
The blanched portions only should, however, be used. 

Celery is usually sown at three different times, — on a hotbed in 
the beginning of March, and in the open ground in March, and 
again in April. The seedlings, when about 2 inches high, are 
pricked into rich soil, in which they are allowed to stand till they 
are 4 or 5 inches high. The first crop is defended by frames or 
hand-glasses, and is planted wide to admit of being lifted with balls 
of earth adhering to the roots. Towards the end of May trenches 
for blanching the celery are prepared 3} or 4 feet apart, 15 inches 
wide at the bottom, and about a foot below the natural level of the 
surface. The soil at the bottom of the trench is to be carefully 
dug and manured, and a single row of plants placed in each trench. 
Sometimes, where a large supply is required, the trenches are made 
6 feet wide, and rows 15 or 18 inches apart are planted across the 
trenches. As the plants advance in growth, earth is laid up about 
the stalks of the leaves, and this is repeated at the end of every ten 
or fifteen days. Many delay the earthing-up until the plants have 
nearly attained their full size, when the operation is performed at 
once ; but it is better to commence earthing-up when the crop is 
about half-grown, and to complete it by adding a little more soil at 
short intervals. Successional crops should be planted out from the 
1st of June till the 1st of August. Celery loves a rich light soil, 
and will bear to be flooded with water at the root while growing. 

The varieties of celery include some with red stalks and some with white. 
The latter, as they blanch more perfectly than the red, are sometimes pre- 
ferred, but the red varieties blanch to a very delicate pink, and are generally 
better flavoured. Some of the best varieties are :— Whites : Early Dwarf Solid 
White (Incomparable White), Williams's Matchless White, Wright's Grove 
White. Reds : Leicester Red (Major Clarke's Solid), Ivory's Nonesuch, Sul- 
ham Prize Pink, Williams's Matchless Red. 

The Chicory or Succory, Cichorium Intybus, is much esteemed 
by the French as a winter salad, and when blanched is known by 
the name of Barbe de Capucin. When intended for winter use, it 
is sown in May or June, commonly in drills, and the plants are 
thinned out to 4 inches apart. If at first the leaves grow very 
strong, they are cut off, perhaps in the middle of August, about an 
inch from the ground, so as to promote the production of new leaves, 
and check the formation of flower-stems. About the beginning of 
October the plants are raised from the border, and all the large leaves 
cut off; the roots are also shortened, and they are then planted 
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pretty closely together in boxes filled with rich light mould, and 
watered when needful. When frost comes on, the boxes are pro- 
tected by any kind of litter or haulm. As tho salad is wanted, they 
ure removed into some dark place having a moderately increased 
temperature. Each box affords two crops of blanched leaves, and 
these are reckoned fit for cutting when about 6 inches long. 

Another mods of obtaining the young leaves of this plant in 
winter is to sow seeds in a bed of light rich mould, or in boxes in 
a heat of from 55° to 60°, giving a gentle watering as required. Tha 
leaves will be fit to cut in a fortnight after sowing, and the plants 
will afford a second crop. 

In Belgium a variety of chicory called Witloef {fig. 188) 
is much preferred as a salad to the French Barbe de tlapucin. 
The seeds are sown and the plants 
thinned out like those of the ordinary 
sort. They are eventually planted 
in light soil, in succession, from the 
end of October to February, at the bot- 
tom of trenches a foot or more in depth, 
and covered over with from 2 to 3 feet 
of hot stable manure. In a month or 
Bix weeks, according to the heat applied, 
the heads are fit for use, and should be 
cut before they reach the manure. The 
plants might easily be forced iu frames 
on a mild hotbed, or in a mushroom- 
house, iu the same way as sea-kale. 

The sorts cultivated are the Common, 
the Improved, and the Witloef, That 
grown for mixing with coffee is a variety 
with larger fleshy roots. 

The Chives, Allium Sehoanopraeum, 
is a hardy perennial, found in the i 
North of England and in Cornwall, and 
growing in rocky pastures throughout 
temperate and northern Europe and 
Asiatic Russia, and also iu the moun- no. 188.— Witloef. 
tain districts of southern Europe, It 

is cultivated for the sakeof its leaves, which are used in salads and 
soups as a substitute for young onions. It will grow in an; good 
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soil, and is propagated by dividing the roots into small clamps in 
spring or autumn ; these are planted from 8 to 12 inches apart, and 
soon form large tufts. The leaves should be cut frequently so as 
to obtain them tender and succulent. 

The Corn-Salad or Lamb's Lettuce, Valerianella olitoria, is a 
weedy annual, native of southern Europe, not unfrequent in 
Britain. In France it is used during winter and spring as a sub- 
stitute for lettuces, but is less esteemed in England. The plant is 
raised from seed sown on a border of light rich earth, and should 
be weeded and watered, as occasion requires, till winter, when it 
should be protected with long litter during severe frost. The largest 
plants should be drawn for use in succession. Sowing may be 
made every two or three weeks from the beginning of August till 
October, and in March, if required in the latter part of the spring. 
The principal sorts are the Round-leaved and the Italian. 

The Cress, or Garden Cress, Lepidium sativum, is an annual 
plant, native of western Central Asia. It is used in salads, the 
young plants being cut and eaten while still in the seed-leaf, form- 
ing, along with plants of the white mustard in the same stage of 
growth, what is commonly called " small salad." The seeds should 
be sown thickly broadcast or in rows in succession every ten or 
fourteen days, according to the demand. The sowings may be made 
in the open ground from March till October, the earliest under 
hand-glasses, and the summer ones in a cool moist situation ; but 
during winter they must be raised on a slight hotbed, or in shallow 
boxes or pans placed in any of the glass-houses where there is a 
temperature of 60° or 65°. 

The Golden or Australian Cress is a dwarf, yellowish green, mild- 
flavoured sort, which is cut and eaten when a little more advanced 
in growth, but while still young and tender. It should be sown at 
intervals of a month from March onwards, the autumn sowing, for 
winter and spring use, being made in a sheltered situation. 

The Curled or Normandy Cress is a very hardy sort, of good 
flavour. In this, which is allowed to grow like parsley, the 
leaves are picked for use while young ; and, being finely cut and 
curled, they are well adapted for garnishing. It should be sown 
thinly in drills, in good soil in the open borders, in March, April, 
and May, and for winter and spring use at the foot of a south wall 
early in September, and about the middle of October. 
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The C\icumber % Cucumis sativa, a tender annual, is cultivated 
both for stewing and pickling, but more generally and extensively 
for salads. Being an annual plant, it is usually increased by 
seeds, but it may be readily raised from cuttings, which should 
consist of the tops of the leading branches, and should be planted 
in deep pots, half-filled with a compost of leaf-mould and sand, the 
pots being then covered with a pane of glass, and plunged in a 
brisk heat. To grow this plant successfully through the winter, 
a tropical heat must be maintained. If properly heated hot- water 
pits or houses cannot be had, and hotbeds have to be employed, it 
is better not to attempt very early forcing, but to defer sowing till 
about the first week in February. 

In hotbed culture, the preparation of materials for the seed-bed; 
which should consist of stable dung in a full state of fermentation, 
should be set about towards the middle of January. The dung 
should be turned over, well shaken, and mixed about three times at 
intervals of a few days. The bed should be made up in a sheltered 
situation open to the sun. The frame should then be set on, and 
the sashes kept closed till the heat rises to 85° or so, when they 
should be tilted to allow the steam to pass off. In a few days the 
surface of the bed should be covered with a layer a few inches in 
thickness of light soil ; as soon as the heat of the bed declines to 
about 70° the seeds may be sown singly in 8-inch pots of sifted 
leaf -mould, with a lump of fibrous turf at the bottom for drainage, 
the seed being moderately pressed into the soil, and covered to 
the depth of about half an inch. The bottom heat should range 
from 75° to 80°. After germination, the plants should be placed 
within 6 inches of the glass. When the plants have formed two 
joints, the growing point should be stopped above the second joint, 
the succeeding young shoots being stopped above the second or 
third joint. Subsequently three or four of the shoots, as nearly 
equal in strength as possible, should be selected for principal branches, 
and the laterals from these should be allowed to fill out the frame 
and bear fruit ; they should be stopped at one or two joints above 
the fruit, and all weak shoots removed, being pinched off with the 
finger and thumb rather than cut, to avoid loss of sap by bleeding. 
The cucumber is a monoecious plant, and at one time, in order to 
secure the swelling of the fruit, the female flowers were carefully 
fertilized ; but it is found that this is not necessary unless seed is 
required. 

The fruiting-bed is to be made up in the same way as the seed- 
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bed, only, as it is required to be more lasting, it is better to mix up 
tree leaves with the dung. The bed may be made up in the first 
week in February, and should be 4 feet high in front, and 4J feet 
at back. The frame should be put on at once, and the lights or 
sashes kept closed till the heat has risen to the surface. If dry the 
dung may require watering to keep up fermentation ; if it is moist 
and hot it may be found necessary to make holes with a stake in 
the sides of the bed to moderate the heat ; but unless it rises above 
85° there is no danger of its injuring the roots. A few days before 
the plants are introduced some hillocks of soil should be put into 
the frame, in order that they may become thoroughly warmed. 
These should be so arranged that the plant is within 6 inches of 
the glass. The plants themselves should be removed to the frame 
for a day or two before turning them out, the soil being moist, 
but not wet. A good medium compost may consist of two parts 
of turfy loam, one of peat, and one of leaf-mould, with the addition 
of some clean coarse sand; or of two parts turfy friable loam, two of 
turfy heath-mould, three of leaf -mould, and one of clean coarse 
sand. If the loam be of a less fibrous nature, more peat or leaf- 
mould or some decayed dung should be used. The bottom heat 
should range from 75° to 80°, and the atmosphere should be kept 
moist, and at a temperature ranging from 70° to 80°, the latter by 
sun-heat. An abundance of light is also essential, but in very 
bright sunshine a thin shading is beneficial. The water used 
both at the roots and at the tops should always be warmed,, and, 
while ventilation is to be duly attended to, a cold draught should 
be avoided. 

Winter cucumbers are generally grown in small houses set apart 
for them (figs. 14, 15). The seeds are sown in August, and planted 
out so as to become well established before the dull weather sets in. 
In the case of culture in houses or pits, the heat, bottom and top, 
is maintained by hot-water pipes or tanks, and the branches are 
trained over trellises placed about a foot from the glass. The plants 
must in this case be run up with a single stem, till they reach the 
upper side of the trellis, when the leader should be stopped in order 
to produce the branches necessary for covering the allotted space, 
and these must also be stopped when fruit-bearing laterals are 
required. These last should be stopped at one joint beyond the 
fruit, till it can be seen whether or not a shoot will push from the 
same joint as the fruit, in which case the joint above the fruit is also 
to be pinched off. 
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The hardier varieties of cucumber, especially the ahort prickly sort*, 
known as gherkins, and used for pickling, are often grown under 
hand-glasses, a cavity having been made in a warm situation, aud 
filled with hot dung and a small covering of earth. In the southern 
counties of England, pickling cucumbers are sown in drills in the 
open ground. The earth is made fine and level, and at distances 
of 3} feet, in rows S feet apart, shallow circular hollows are formed 
with the hand, a foot wide, and half an inch deep in the middle, in 
each of which, about the beginning of June, eight or ten seeds are 
deposited. When the plants appear, they are tltinned out to three 
or four, the weakest or least healthy being rejected, and all the 
further attention they require is occasional cleaning and watering, 
according to the state of the weather. 

Some of the moat popular varieties of the cucumber are :— 

Spindtit : Rolliason's Telegraph, Carter'! Champion, Sjon House Improved. 

White-tpiiud : Kenyon's Improved, Empress Eugenie, Improved Man- 
chester Prize, Latter 1 ) Victory ot England, Henderson's Champion. 

Stack-tipped Whitt-tpimd : Tender and True, Hamilton's Market Fa- 
vourite, Blue Sown. 

Blaciipinni : l>r Livingstone, Henderson's Al, Weedon'i Black Spine. 

The Egg Plant, 
Solatium llelon- 
gena, the Aubergine 
or Brinjal of the 
French, is a tender 
annual, native of 
South America and 
of the tropical parts 
of Asia and Africa, 
In France it is cul- 
tivated for the 
fruits, which arc 
cooked before they 
are eaten. The seed 
should be sown 
early in February 
in a warm pit, 
where the plants 



shifted into 8-inch 
ir 10-iuch pots, 




Flu, IBS.— Egg Plant ; Large Purple 



well-manured soil. Manure water should be given occasionally while 
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the fruit is swelling, about four fruits being sufficient for a plant. 
The French growers sow them in a brisk heat in December, or early 
in January, and in March plant them out four or eight in a hot- 
bed with a bottom heat of from 60° to 68°, the sashes being gradually 
more widely opened as the season advances, until they may be taken 
off by about the end of May. The two main branches which are 
allowed are pinched to induce laterals, but when the fruits are set 
all young shoots are taken off in order to increase their size. The 
best variety is the Large Purple (fig. 189), which produces oblong 
fruit, sometimes reaching 6 or 7 inches in length, and 10 or 12 
inches in circumference. The Chinese is also an oblong-fruited 
sort, with white fruit and more juicy flesh than some of the other 
sorts. The fruit of the ordinary form almost exactly resembles the 
egg of the domestic fowl. 

The Endive, Cichorium Endivia, is a hardy annual, native 
of the northern provinces of China and other parts of Asia, As in 
the case of the lettuce, the blanched hearts are used for salads and 
in soups. The main crop should be sown about the middle of June, 
on a seed-bed of light rich soil, and the early crop about the middle 
of May. The seeds should be scattered sparsely, that the plants 
may not come up in clusters. The seedlings should be transplanted 
into a rich soil in an open situation, at about a foot apart in rows, 
which for the curled-leaved sorts should be a foot asunder, and for 
the broad-leaved sorts 15 inches. When the plants have reached their 
maturity, the leaves are gathered up and tied together a little below 
the tips, and a few days later about the middle of the plant, and in 
two or three weeks they are found sufficiently blanched for use. 

For winter use the seed should be sown about the middle of July, 
and a little additional in August. They should be planted in the 
same way as the earlier crops, but it is advisable, as they approach 
maturity, to draw the earth quite up about the leaves. At that 
season, too, the plants may be advantageously planted on sloping 
banks of earth facing south. They may be blanched by inverting a 
garden pot with the drainage hole closed, or a common garden saucer 
10 or 12 inches in diameter, over the centre of the plants as they 
grow flat on the earth. Later on they may be blanched in boxes in 
the mushroom -house, or in a cellar, or by using blanching pots. 
The time occupied in blanching varies from ten days in summer to 
three weeks in winter. A sufficient quantity to afford a supply for 
a week may be operated on at one time. 
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For protection during the winter it is a good plan to plant the 
endive on November, at 6 or 8 inches apart, on sloping sheltered 
banks facing the south, covering it with litter in severe weather, 
hut leaving it uncovered at all other times. A more certain 
method to obtain a supply during that season is, however, either 
to take up the late-sown plants before froat seta in, and to plant 




Fio. 190.— Cnrlad Endive; Mem 



them in dry earth or sand in a frame, or to place a frame over them 
where they grow. The early winter crops are sometimes planted at 
the back of a south wall, and when covered up for blanching they 
will endure a considerable amount of cold. 




Fia. 191.— Bats rl an Endive ; Bound -leaved. 

There are two races of endives, the Curled {Ckicorie fristt of the 

French), with crispy much-cut leaves, and the Batavian (Scarole 

of the French), with broad lettuce-like leaves. Some of the favourite 

Curled: French Small Green Corled, early ; Large Green Curled Meani (Bg. 
1901; Curled Jfcpus ; and Stag/a Horn. hard;, suitable for late crops. 

Batavian: Small Batavian, Bound-leaved Batavian (flg. 191); Lettuce-leaved, 
early ; and fraaer's Broad-leaved Batavian, lor late crops. 
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The Garlic, Allium sativum, a hardy bulbous perennial, is pro- 
pagated by separating the cloves of which the bulbs ore composed, 
and planting them 2 to S inches deep in spring, at a few inches 
apart, in rows a foot asunder, in a light, rich, and rather dry soil, 
and in a warm situation. A few short rows will suffice in most eases. 
After the leaves have ripened, the bulbs may be taken up, sun- 
dried, tied in bunches by the stalks, and hung up in u dry airy cool 
u till wanted. Garlic is used for flavouring. 



The Gourds cultivated in gardens for their esculent produce 
are varieties of several species of Cucurbits, the moat commonly 
used being the vegetable marrow and the pumpkin. 

The VegetatU Marrow {fig. 192), Cucurbits Pepo var., is the most 
important of the gourds used as an esculent, and furnishes in good 
seasons a very large supply for the table. The 
fruits are best when eaten quite young and 
not overboiled, the flesh being then tender, 
and the flavour remarkably sweet and nutty. 

Vegetable marrows require a warm situa- 
tion and a rich soil free from stagnant mois- 
ture. Tbey do well on a rubbish or old-dung 
heap, or in a warm border on little hillocks 
made up with any fermenting material, to 
give them a slight warmth at starting. The 
earliest seeds should be sown in a warm pit in 
April, and forwarded under glass, in a very 
mild heat ; the plants most be shifted into 
larger pots, and gradually hardened previous 
to being planted out, when mild weather sets yiq ids —Vegetable 
in in Hay or June. The use of hand-glasses Marrow, 

makes it possible to transplant earlier than would otherwise be 
advisable. Other seeds may be sown early in May in pots under 
a hand-glass, or towards the end of May in the open ground, if 
heat is not at command. The shoots may be allowed to run along 
the surface of the ground, or the; may be trained against a wall or 
paling, or on trellises. The true vegetable marrow or succade 
gourd bears fruit of an oblong-elliptical shape, alwut 8 inches long, 
pale-greenish while young, with whitish flesh, and scarcely any in- 
dication of ribs ; when mature it is of a pale yellow colour. One of 
the beat vegetable marrows is called Moore's Vegetable Cream. 
There is a variety which is mors elongate (fig. 193), grows to 15 or 
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IB inches, ami has the surface slightly marked by irregular longi- 
tudinal obtuse ribs. As the gourds cross readily, care Is necessary 
to keep any particular variety true. 




Via. 193. -Vegetable Marrow ; Long White. 

The Cuttard Marrow, one of the Patissons or Crown Gourds , hears 
a peculiar-looking flattened fruit with scolloped edges, which has a 
sweeter and less natty flavour than the true marrow. 

The Pumpkin, Cucurbita maxima, grows to a very large size, 
some of the varieties, as the large yellow or Potiron jawnc, some- 
times producing fruit over 200 lb in weight The flesh of this is 
yellow, the ripe fruit, in which state only it is used, being of a 
pale salmony buff colour exteriorly. It will keep for some months 
in a dry airy place, and is used in soups or stews, or mashed like 
potatoes, or baked in pies. There are several varieties of this type. 
The cultivation of the pumpkin resembles that of the vegetable 
marrow, but it requires abundance of space for its spreading vines. 

Many of the other gourds (of which some are very ornamental) 
produce edible fruits, but as some, notably the orange gourd and 
the bottle gonrd, are cathartic and deleterious, they should not be 
indiscriminately eaten 
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. The Horseradish, Cochlearia Armoracia, or Arnioracia rusticana, 
a hardy perennial^ is cultivated for its long roots, or more properlj 
underground rootstocks, which when scraped into shreds, or 
grated and made into a delicious sauce, are eaten with roast beef. 
Its properties are antiscorbutic The horseradish requires a deep, 
rich, and rather moist sandy loam or alluvial soil, the object being 
to obtain long straight roots. One method of producing new plants 
is to plant the sets, consisting of the crowns of old roots, or of 1 or 
2 inch lengths of the root itself, at the bottom of a trench 2£ feet 
deep, the lower half of the soil being well manured ; only a single 
shoot should be retained, so as to produce one thick vigorous stick. 
The roots planted in spring are sometimes taken up in the winter 
following. In digging the roots the soil should be thrown back so 
as to lay them bare. Those that spring from the set are cut off, 
and it is manured and left to grow up again the following year. 
Before the ground becomes frost-bound, a supply should be dug up, 
and stored in damp sand for use during that emergency. 

The Jerusalem Artichoke, Helianthus tuberosus, a hardy tuber- 
ous perennial, a species of sunflower, derives its epithet. Jeru- 
salem from a corruption of the Italian Girasole, a sunflower, and 
its name of Artichoke from the resemblance in flavour which its 
tubers bear to that of the receptacles or "bottoms" of that plant. 
It is propagated by means of its tubers planted in the manner of 
potatos, in rows 3 or 4 feet asunder, some time in February or 
March ; by the autumn the new tubers will be fit for use. As a 
matter of convenience, though the tubers themselves are hardy 
enough to bear the frosts of winter, they may be dug up about 
November, and stored in dryish sand. They should have a well* 
manured soil, and the stems should not be allowed to be too crowded, 
which is in great measure obviated by planting them annually* 

The Kidney Bean includes what is commonly known as the 
French Bean, Phaseolus vulgaris, and the Scarlet Runner, Phaseolus 
multiflorus, both very productive vegetables of excellent quality. 

The Common Kidney Bean or French Bean, Phaseolus vulgaris, 
is a tender annual, and should be grown in a rich light loamy 
soil and a warm sheltered situation. The soil should be well 
enriched with hotbed dung. The earliest crop may be sown by 
the end of March or beginning of April. If, however, the tem- 
perature of the soil is below 45°, the beans make but little pro- 
gress. The main crops should be got in early in May ; and a late 
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sowing may be made early in July. The earlier plantings may be 
sown in small pots, and put in frames or bouses, until they can be 
safely planted out-of-doors. The earliest out-of-doors crop may be 
sheltered by means of thatched hurdles, placed sloping on bearers 
supported by posts. The seeds should be covered 1J or 2 inches 
deep, the distance between the rows being about 2 feet, or for the 
dwarfest sort3 18 inches, and that between plants from 4 to 6 inches. 
The pods may be used as a green vegetable, in which case they should 
be gathered whilst they are so crisp as to be readily snapped in two . 
when bent ; but when the dry seeds are to be used, the pods should 
be allowed to ripen. As the green pods are gathered others will 
continue to be formed in abundance ; but if old seed-forming pods 
are allowed to remain, the formation of young ones will be greatly 
checked. 

Forcing. — The kidney bean may be easily forwarded in pots in a 
forcing-house, or in prepared soil in a heated pit. The bottom heat 
should range about 70°, and the atmospheric temperature should 
show a minimum of 60°, and a maximum of 70°, running up to 
80° by sun-heat. The seed should be sown three or four in a 10- 
inch pot, nearly filled with light turfy soil and leaf -mould, or decom- 
posed cow dung, the stems being earthed up after the true leaves 
are formed ; and they must be well syringed and watered daily. 
To keep down the red spider, the under side of the leaves should 
be thoroughly moistened by syringing early in the morning 
with water at 60° ; the house being then kept shut up till the 
air is raised to 75° or 80°, both surfaces will, in consequence of 
condensation, become thoroughly wetted. "When the plants come 
into flower, plenty of air must be admitted. Kidney beans may 
thus be obtained fit for use, in six weeks or two months from the 
time of sowing. It may therefore be desirable to sow some seed 
in August to succeed the crops in the open ground, and, for succes- 
sion, in September and October ; for spring use sow in January, 
February, and March. The early dwarf sorts are the best for forc- 
ing, such as Fulmer'8 Early, Newington Wonder, Osborn's Forcing, 
Williams's Early Prolific, Syon House, and White Advancer. 

The varieties of French beans being numerous, we here add the 
names of some of the most desirable for general cultivation : — 

Early : White Canterbury, Fanner's Forcing, Minier's First Early, Osborn's 
Forcing, Sir Joseph Paxton, White Advancer. 

Second Early : Canadian Wonder, bears late ; Negro Long-podded, bears 
late ; New Mammoth Negro, earlier than Canadian Wonder ; Newington 
Wonder ; Pale Dun ; Syon House ; Williams's Prolific, bears late. 
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The Scarlet Runner Bean, Phaseolus multiflorus, differs from the 
common French bean in being a perennial, and in having tuberous 
roots, which, it may be stated, are narcotic and poisonous. These 
may be preserved through the winter in dryish earth in a frost-proof 
cellar, for an early crop the following season. The late Mr Cuthill 
mentions having found from experiment that plants raised from 
roots come into bearing just one month earlier than those raised 
from seed. The seeds of the runner beans should be sown in an 
open plot, — the first sowing in May, another at the beginning of 
June, and a third about the middle of* June. In the London 
market-gardens they are sown 8 to 12 inches apart, in 4 feet rows 
if the soil is good. The twining tops are pinched or cut off when 
the plants are from 2 to 2£ feet high, to save the expense of stak- 
ing. It is better, however, in private gardens to have the rows 
standing separately, and to support the plants by stakes 6 or 7 feet 
high and about a foot apart, the tops of the stakes being crossed 
about one-third down. If the weather is dry when the pods are 
forming abundantly, plenty of tepid water should be supplied to 
the plants. In training the shoots to their supports, they should 
be twined from right to left, contrary to the course of the sun, or 
they will not lay hold. 

The ordinary Scarlet Runner is most commonly grown, but there is a white- 
flowered variety which has also white seeds, which is very prolific and of 
excellent quality, and is now much grown for market. Another variety called 
Painted Lady, with the flowers red and white, is very ornamental, but not so 
productive. Carter's Champion is a large-podded productive variety. 

The Kohl Rabi, or Turnip Cabbage, Brassica oleracea caulo- 
rapa, is a biennial, the upper part of whose stem swells into a round 
fleshy mass, resembling a turnip, but produced above ground. Kohl 
Rabi is exceedingly hardy, withstanding both severe frosts and 
drought. It is not much grown in English gardens, though when 
used young it forms a good substitute for turnips. The seeds 
should be sown in May and June, and the seedlings should be 
planted shallowly in well-manured ground, 8 or 10 inches apart, 
in rows 15 inches asunder ; and they should be well watered, so as 
to induce quick growth. The bulbs will be fit for use when they 
are as large as — not larger than — an early turnip. The best sorts 
are Early White Vienna, and Early Purple Vienna. 

The Leek, Allium Porrum, a hardy biennial, is said to be 
a native of Switzerland, but more probably comes from the East. 



VEGETABLES. 38i> 

The leeks, which prefer a light soil, are sown in beds about the 
middle of March, and later for a succession, and in June or July are 
planted out 6 inches asunder ; and in rows 16 or IS inches apart. 
When the weather is moist the plants aro dropped upright into the 
hole made by the dibble, and no mora earth than will just cover 
the fibres is allowed to fall in, the hole being left open to encourage 
the stem to swell, and blanching is effected gradually by the earth 
washing into the hole. They are also planted in trenches like ce- 
lery, and earthed up when they have made their growth. They 
will be fit for use in September, and will last till the spring. 




Fig. 191— Leek; Luge Eouen 



The teat mitt are— Early NethetiaiKU, for earlyiue; large Rouen (flg. 1W), 
one of the very beat ; Loudon Flag, and Musselburgh, (he latter being re- 
putedly the hardiest ; and Carentan, a very large hardy French sort. 

The Lettuce, Lactuoa sativa, is a hardy annual, highly esteemed 
as a salad plant, while its milky juice forms the lacluearium 
of the materia medica. The London market-gardeners make pre- 
paration for the first main crop of Cos lettuces in the open ground 
early in August, a frame being set on a shallow hotbed, and, the 
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stimulus of heat' not being required, this is allowed to subside 
till the firat week in October, 
when the soil, consisting of 
leaf-mould mixed with a little 
sand, is put on 8 or 1 inches ,- 
thick, so that the surface is ^ 
within 4 \ inches of the gashes. 
The best time for sowing i 
about the 11th of October. 
When th e seed s begin to germi- 
nate the saahesare drawn quite 
off in favourable weather dur- 
ing the day, and pnt on, but 
tilted, at night in wet weather. 
Very little watering is re- 
quired, and the aim should 
be to keep the plants gently *»»• lKi—Coi Lettuce ; Parti White, 
moving till the days begin to lengthen. In January a more active 

raged, and in mild 
wintersa consider- 
able extent of the 
planting out : 
done, but in pr. 
vate gardens the I 
preferable 1 
would bo Febru- 
ary. The ground 
should be light 
and rich, and well 
manured below, 
and the plants put 
out at 1 foot apart 

planting at this 
early season, the 
dibble, in closing 
in the soil, should 
be inserted on the 
south side of the 
plant Frequent no. 106.— Cos Lettuce ; Hicks' Hardy White. 
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stirring of the ground with the hoe greatly encourages the 
growth of the plants. A second sowing should be made 
about the 6th of November, and a third in frames about the 
end of January or beginning of February. In March a sowing 
may be made in some warm situation ; successional sowings 
may be made in ths open border till August, about the middle of 
which month a crop 
"f Brown Cos and 
Hardy Hammer- 
smith should bo 
sown, the latter 
being the most reli- 
able in a severe wiu- : 
t^r. These pie 
may be put 
silly in October ._ 

the Sides Of ridges F,D ' W.-Cabbane Lettuce ; Kespolitan. 

facing the south or at the front of a south wall, beyond the reach 
of drops from the copings, the Hardy Hammersmith being planted 
6 or 8 inches apart Young lettuce plants should be thinned before 
they crowd or draw each other, and transplanted as soon as possible 
niter two or three leaves are formed. Some cultivators prefer that 
the summer crops should not he transplanted, but sown whore they 
are to stand, the plants being merely thinned out ; but transplant- 
ing checks the running to seed, and makes the most of the ground. 
Forcing.— For a winter supply by gentle forcing, the Hardy 
Hammersmith and Brown Dutch Cabbage lettuces, and the Brown 
Cos and Green Paris Cos lettuces, 
should be sown about the middle of 
August and in the beginning of 
September, in rich light soil, the . 
plants being pricked out 3 inches 
apart in a prepared bed, as soon as 
the first two leaves are fully formed. 
About the middla of October the plants should be taken up care- 
fully with balls attached to the roots, and should be placed in a 
mild hotbed of well- prepared dung (about 66°) covered about 1 foot 
deep with a compost of sandy peat, leaf-mould, and a little well- 
decomposed manure. The Cos and Brown Dutch varieties should 
be planted about 9 inches apart. They must have plenty of air 
when the weather permits, and be protected from frost. 



Fio. 19&— lettuce ; Gotta. 
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There are two races of the lettuce, the Cos lettuce, with erect 
oblong heads, and the Cabbage lettuce, with round or spreading 
heads, — the former generally crisp, the latter soft and flabby in 
texture. Some of the best lettuces for general purposes of the two 
classes are the following : — 

Cob : White Paris Cos, best for summer (fig. 195); Green Paris Cos, hardier 
than the white ; Alphange Cos, stands well ; Brown Cos, one of the hardiest 
and best for winter ; Hicks's Hardy White Cos (fig. 196); Sugarloaf Bath Cos. 

Cabbage : Hammersmith Hardy Green, very hardy, good for winter ; Tom 
Thumb; Brown Dutch; Neapolitan, best for summer (fig. 197); Grand Admiral, 
stands the winter well ; Stanstead Park. 

The Gotte (fig. 198), a small early French cabbage lettuce, represented in this 
country by such sorts as the Tennis-ball and Tom Thumb, is very hardy and 
much grown around Paris for the earliest crops under cloches or bell-glasses. 

The Mushroom, Agaricus campestris, is a well-known fungus 
of a specially savoury character ; it grows wild in Great Britain 
on upland pastures, and appears to be indigenous to most regions of 
the globe. The plant is propagated by spores, the fine black dust 
seen to be thrown off when a mature specimen is laid on white paper 
or a white dish ; these give rise to what is known as the " spawn " 
or mycelium, which consists of whitish threads permeating dried 
dung or similar substances, and which, when planted in a proper 
medium, runs through the mass, and eventually appears in the form 
of the mushroom. This spawn may be obtained from old pastures, 
or decayed mushroom beds, and is purchased from nurserymen in the 
form of bricks charged with the mycelium, and technically known 
as mushroom spawn. When once obtained, it may, like leaven, be 
indefinitely preserved. It may be produced by placing quantities 
of horse dung saturated with the urine of horses, especially of stud 
horses, with alternate layers of rich earth, and covering the whole 
with straw, to exclude rain and air ; the spawn commonly appears 
in the heap in about two months afterwards. The droppings of 
stall-fed horses, or of such as have been kept on dry food, should be 
made use of. 

The method of growing mushrooms in ridges out of doors in 
summer, or on prepared beds, flat or sloping, in sheds or cellars, at 
other seasons, may generally be adopted with success. The beds are 
formed of horse droppings which have been slightly fermented and 
frequently turned, aud the ridge may be 2 or 3 feet broad, and of 
any length. A layer of dung 8 or 10 inches thick is first deposited, 
and covered with light dryish earth to the depth of 2 inches ; and 
two similar layers with similar coverings are added, the whole 
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being made narrower as it advances in height. When the bed is 
finished, it is covered with straw to protect it from rain, and also from 
being parched. In about ten days, when the mass is milkwarm, 
the bed will be ready for spawning, which consists of inserting small 
pieces of spawn bricks into the sloping sides of the bed, about 6 
inches asunder. A layer of fine earth is then placed over the whole, 
and well beaten down, and the surface is covered with a thick 
coat of straw. When the weather is temperate, mushrooms will 
appear in about a month after the bed has been made, but at other 
times a much longer period may elapse. The principal things to be 
attended to are to preserve a moderate state of moisture and a 
proper mild degree of warmth; and the treatment must vary accord- 
ing to the season. The flat beds are made a foot or more in thick- 
ness, without the intervening layers of earth. 

Mr Cuthill describes a very simple mode of culture. The ridge 
is built up of dung as it is brought fresh from the London stables ; 
in this fermentation soon sets in, and, when the heat of the bed 
declines to 80°, pieces of spawn bricks are inserted, a foot apart, 
in the sides of the bed, which is then moulded over, 2 inches 
thick, pressed with the feet, and beaten with the spade, then 
watered, and beaten again with the spade, and finally smoothed 
down. The more the mould is pressed, the finer the crop. 

These ordinary ridge beds furnish a good supply towards the end 
of summer, and in autumn. To command a regular supply, how- 
ever, at all seasons, the use of a mushroom-house (see par. 13, 
p. 226) will be found very convenient The material employed in 
all cases is the droppings of horses, which should be collected fresh, 
and spread out in thin layers in a dry place, a portion of the short 
litter being retained well moistened by horse urine. It should then 
be thrown together in ridges and frequently turned, so as to be kept 
in an incipient state of fermentation, a little dryish friable loam 
being mixed with it to retain the ammonia given off by the dung. 
With this or a mixture of horse-dung, loam, old mushroom-bed 
dung, and half-decayed leaves, the beds are built up in successive 
layers of about 3 inches thick, each layer being beaten firm, until 
the bed is 9 or 10 inches thick. If the heat exceeds 80°, holes 
should be made to moderate the fermentation. The beds are to be 
spawned when the heat moderates, and the surface is then covered 
with a sprinkling of wanned loam, which after a few days is made 
up to a thickness of 2 inches, and well beaten down. The beds 
made partly of old mushroom-bed dung often contain sufficient 
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spawn to yield a crop, without the introduction of brick or cake 
spawn, but it is advisable to spawn them in the regular way. The 
spawn should be introduced an inch or two below the surface when 
the heat has declined to about 75°, indeed the heat ought never to 
exceed 80°. The surface is to be afterwards covered with hay or 
litter. The atmospheric temperature should range from 60° to 65° 
till the mushrooms appear, when it may drop a few degrees, but not 
lower than 55°. If the beds require watering, water of about 80° 
should be used, and it is preferable to moisten the covering of litter 
rather than the surface of the beds themselves. It is also beneficial, 
especially in the case of partially exhausted beds, to water with a 
dilute solution of nitre. For a winter supply the beds should be 
made towards the end of August, and the end of October, 

The Mustard, Sinapis alba, or Brassica alba, is a hardy annual, 
used as a small salad — generally accompanied by garden cress — while 
still in the seed-leaf. To keep up a supply, the seed should be sown 
every week or ten days. The sowings in the open ground may be 
made from March till October, earlier or later according to the 
season. The ground should be light and rich, and the situation 
warm and sheltered. Sow thickly in rows 6 inches apart, and slightly 
cover the seed, pressing the surface smooth with the back of the 
apade. When gathering the crop, cut the young plants off even with 
the ground. From October to March the seeds should be sown 
thickly in shallow boxes and placed in a warm house or frame, with 
a temperature not below 65°. 

The Nasturiiwm, or Indian Cress, Tropseolum majus, is a per- 
ennial climber, native of Peru, but in cultivation treated as a 
hardy annual. The flowers are sometimes eaten in salads, and are 
used for garnishing, and the leaves and young green fruits are 
pickled in vinegar as a substitute for capers. The plant should have 
a warm situation, and the soil should be light and well enriched ; 
sow thinly early in April, either near a fence or wall, which 
may be utilized for its support, or in an open spot, where it will 
require stakes 6 to 8 feet high. Its flowers are no less ornamental 
than useful. 

The New Zealand Spinach, Tetragonia expansa, is a half- 
hardy annual, native of New Zealand, sometimes used as a sub- 
stitute for spinach during the summer months, but in every way 
inferior to it. The seeds should be sown in March, on a gentle 
hotbed, having been previously steeped in water for several hours.* 
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The seedlings should be potted, and placed under a frame till the 
end of May, and should then be planted out, in light rich soil. 
The young leaves are those which are gathered for use. 

The 

native country of which is unknown. The onion ahonld be grown 
in an open aituation, and on a light, rich, well-worked soil, which 
has not been recently manured. The principal crop may be sown 
at any time from the middle 
of February to the middle 
of March, if the weather is 
fine and the ground suffi- 
cient! j dry. The seed should 
be sown in shallow drills, 10 
inches apart, the ground 
being made as level and firm 
as possible, and the plants 
should be regularly thinned, 
hoed, and kept free from 
weeds. At the final thin 
ning they should be set from - 
3 to 6 inches apart, the Ut- 
ter distance in very rich soil. 
About the beginning of Sep- 
tember the crop is ripe, 
which is known by tho 
withering of the leaves ; 
the bulba are then to bo 
pulled, and exposed on the ground till well dried, and they 
lire then to be put away in a store-room or loft, where they may bo 
l>erfectly secured from frost and damp. 

About the end of August a crop Is sown to afford a supply of 
young onions in the spring months. Those which are not required 
for the kitchen, if allowed to stand, and if the flower-bud is picked 
out on its first appearance, and the earth stirred about them, fre- 
quently produce bulbs equal in size and quality to the large ones 
that are imported from the Continent. A crop of very large bulbs 
may also be secured by sowing about the beginning of September, 
and transplanting early in spring to very rich soil. Another plan 
is to sow in May on dry poor soil, when a crop of small hulbs will be 




Tin. 199.- Onion ; Yellow Danve 
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produced ; these are to be stored in the usual way, and planted in 
rich soil about February, on ground made firm by trending, in rows 
about a foot apart, the bulbs being set near the surface, and about 
6 inches asunder. The White Spanish and Tripoli are good sorts 
tor this purpose. 

To obtain a crop of bulbs for pickling, seed should be sown 
thickly in March, in rather poor soil, the seeds being very thinly 
covered, and the surface well rolled ; these are not to he thinned, but 
should he pulled and 
harvested when ripe. 

The best sorts for this iSR?' 

crop are the Silver- 
skinned, Early Silver- 
skinned, White No- 
cera, and the Queen, 

Forcing. — Onions 
may be forced like 
mustard and cress if 
required for winter 
salads, the seeds being : 
sown thickly in boxes J 
which are to be placed 1 

frame. The young 

pulled whilo quite 
small. 

The Potato Onion, 
Allium Cepa aggrega- 
tum, is propagated by 
th e lateral bulbs, which 
it throws out, under F» fJKV-Outai [ Trfto-* 

ground, in considerable numbers. This variety is very prolific, 
and is useful when other sorts do not keep welL It is sometimes 
planted about midwinter, and then ripens in summer, but for use 
during the spring and enrly summer it is best planted in spring. 
It is also known as the underground onion, from its habit of pro- 
ducing its bulbs beneath the surface. 

The Tree Onion or Egyptian Onion, Allium Cepa proliferum, pro- 
duces small bulbs instead of flowers, and a few offsets also under- 
ground. These small stem bulba are excellent for pickling. 
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The Welsh Onion or Ciboule, Allium fistulosum, is a hardy 
perennial, native of Siberia. It forms no bulbs, but, on account of 
its extreme hardiness, is sown in July or early in August, to furnish 
a reliable supply of young onions for use in salads during the early 
spring. These bulbless onions are sometimes called Scallions, a 
name which is also applied to old onions which have run into stem 
and leaves, the bulbs being absorbed. 

The following are among the best varieties of onions now grown : — 

For summer and autumn. — The Queen ; Early White Naples : these two 
sorts are also excellent for sowing in autumn for spring salading. Silver- 
skinned ; Tripoli, including Giant Bocca. 

For winter.— Brown Globe, including Magnum Bonum ; White Globe ; 
Yellow Dan vers (fig. 199) ;• White Spanish, in its several forms ; Tirebons 
(fig. 200), the finest variety for autumn sowing, attaining a large size early, 
ripening well, and keeping good till after Christmas; Strasburg (Deptford); 
Weathersfield Red ; Blood Red, strong-flavoured. 

For pickling.— The Queen, Early Silver-skinned, White Kocera, Egyptian. 

The Orach or Mountain Spinach, Atriplex hortensis, native 
of Tartary, is a tall-growing hardy annual, whose leaves, though 
coarsely flavoured, are used as a substitute for spinach, and to cor- 
rect the acidity of sorrel. The White and the Green are tlie most 
desirable varieties. The plant should be grown quickly in rich soil. 
It may be sown in rows 2 feet apart, and about the same distance 
in the row, about March, and for succession again in June. If need- 
ful, water must be freely given, so as to maintain a rapid growth. 

The Oxalis crenata, Oca of the South Americans, is a tuber- 
ous-rooted half-hardy perennial, native of Peru. Its tubers are 
comparatively small, and somewhat acid ; but if they be exposed 
to the sun from six to ten days, they become sweet and floury. 
In the climate of England they can only be grown by starting them 
in heat in March, and planting out in June in a light soil and warm 
situation. They grow freely enough, but few tubers are formed, and 
these of small size. The fleshy stalks, which have the acid flavour 
of the family, may, however, be used in the same way as rhubarb 
for tarts. The leaves may be eaten in salads. It is easily propa- 
gated by cuttings of the stems, or by means of sets like the potato. 

The Oxalis Deppei, a bulbous perennial, native of Mexico, 
has scaly bulbs, from which are produced fleshy, tapering, white, 
semi-transparent roots, about 4 inches in length, and 3 to 4 inches 
in diameter. They strike down into the soil, which should therefore 
be made light and rich, with abundance of decayed vegetable matter. 
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The bulbs should be pjanted about the end of April, 6 inches apart, 
in rows 1 foot asunder, being only just covered with soil, and having 
a situation with a southern aspect. The plants should be dug up 
before they become affected by frost, and when taken up, the bulbs 
should be stored in a cool dry place for replanting, and the roots 
for use. The roots are gently boiled with salt and water, peeled 
and eaten like asparagus with melted butter and the yolks of eggs, 
or served up like salsafy and scorzonera with white sauce. 

The Parsnip, Pastinaca sativa, is a hardy biennial, found in 
temperate regions. Its long tapering fleshy whitish nutritious roots 
have a peculiar but agreeable flavour. It succeeds best on a free 
sandy loam, which should be trenched and manured in the previous 
autumn, the manure being well buried. The seed should be sown 
thinly in March, in rows, 18 inches apart, and finally thinned out 
to 1 foot apart. The leaves will decay in October or November, 
when a portion of the roots may be taken up and stored in dryish 
sand for immediate use, the rest being left in the ground, to be 
taken up as required, but the whole should be removed by Feb- 
ruary to a dry cool place, or they will begin to grow. The best 
sorts are the Hollow- crowned, the Maltese, and the Student. 

The Pea, Pisum sativum, is a hardy annual, climbing by means 
of the tendrils of its leaves, and has been cultivated from time 
immemorial. The seeds or pulse are very nutritious, whether eaten 
green or ripe, and those of the early crops are esteemed as luxuries. 

The pea prefers a friable calcareous loam, deeply worked, and well 
enriched with good hotbed or farm-yard manure. The early crops 
require a warm sheltered situation, but the later are better grown 6 
or 8 feet apart, or more, in the open quarters, dwarf crops being in- 
troduced between the rows. The dwarf or early sorts may be sown 
3 or 4 feet apart. The deep working of the soil is of importance, 
lest the plants should suffer in hot dry weather from mildew or 
arrest of growth. The first sowing should be made about the 
beginning or middle of November, in front of a south wall, 
the plants being defended by spruce fir branches or other spray 
throughout the winter. In February sowings are sometimes made 
in flower-pots or boxes, and the young plants afterwards planted out. 
The main crop should be sown towards the end of February, and 
moderate sowings should be made twice a month afterwards, up to 
the beginning of July for the north, and about the third week in 



VEGETABLES. 395 

July for warmer districts. During dry hot weather late peas derive 
great benefit from mulching and watering. The latest sowings, at 
the middle or end of August, should consist of the best early sorts, 
as they are not so long in producing pods as the larger and finer 
sorts, and by this means the supply may be prolonged till October 
or November. As they grow up the earth is drawn to the stems, 
which are also supported by stakes, a practice which in a well-kept 
garden is always advisable, although it is said that the early varie- 
ties arrive sooner at maturity when recumbent. The taller sorts 
are best sown in single rows at wide intervals of 20 or 30 feet. 

Peas grown late in autumn are subject to mildew, to obviate 
which Mr Knight proposed to dig over the ground in the usual way, 
and to soak the spaces to be occupied by the rows of peas thoroughly 
with water, — the earth on each side to be then collected so as to 
form ridges 7 or 8 inches high, these ridges being well watered, 
and the seed sown on them in single rows. If dry weather at any 
time set in, water was to be supplied profusely once a week. 

To produce very early crops the French market-gardeners sow 
early in November, in frames, on a border having a good aspect, 
the seeds being covered very slightly. The young plants are trans- 
planted into other frames in December, the ground inside being 
dug out so as to be 18 or 20 inches below the sashes, and the earth 
thus removed placed against the outside of the frames. The young 
plants, when 3 or 4 inches high, are planted in patches of three or 
four, 8 inches asunder, in four longitudinal rows. The sashes are 
covered at night with straw mats, and opened whenever the weather 
is sufficiently mild. When 8 or 10 inches high, the stems are in- 
clined towards the back of the frame, a little earth being drawn to 
their base, and when the plants come into blossom the tops are 
pinched out, above the third or fourth flower, to force them into 
bearing. As soon as they begin to pod, the soil may have a gentle 
watering, whenever sufficiently warmed by the sun, but a too vigor- 
ous growth at an earlier period would be detrimental. Thus treated 
the plants bear pods fit for gathering in the first fortnight in April. 

A very convenient means of obtaining an early crop is to sow in 
5-inch pots, a few seeds in each, the plants to be ultimately planted 
out on a warm border. Peas may also be obtained early if gently 
forced in frames, in the same way as kidney beans, the dwarfest 
varieties being preferable. 

For the very early peas the rows should range east and west, 
but for the main crops north and south. The average depth of the 
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drills should bo about 2 inches for small sorts, and a trifle more for 
the larger kinds. The drills should be made wide and flat at bottom, 
so that the seeds may be better separated in sowing. The large 
sorts are the better for being sown 8 inches apart. Chopped furze 
may be advantageously scattered in the drill before covering in, to 
check the depredations of mice, and before levelling the surface the 
soil should be gently trodden down over the seeds. 
A good selection of sorts may be made from the following : — 

Early : Dillistone's Early (Sutton's Ringleader, Carter's First Crop), the 
earliest sort ; Sangster's No. 1, a good form of Early Frame ; William I., fine ; 
Laxton'8 Alpha, the earliest wrinkled pea ; Dickson's First and Best ; Mac- 
lean's Little Gem, a very dwarf wrinkled pea ; Tom Thumb (Beck's Gem), a 
very dwarf round pea. The last two are useful for forcing and for pots. 

Second Early : Maclean's Advancer, Standish's Criterion, Laxton's Marvel, 
Carter's Telephone, Dr Maclean, Premier, Carter's Stratagem. 

Late : James's Prolific, Carter's G. F. Wilson, Veitch's Perfection; Ne Plug 
Ultra, the finest of all late peas, but a little delicate in cold wet soils and 
seasons ; General Wyndham, continues to produce very late ; British Queen, 
Champion of England, Laxton's Omega. 

The Potato, Solanum tuberosum, is a half-hardy perennial, 
producing underground tubers, largely used as an esculent. It 
thrives best in a rather light friable loam ; and in thin sandy 
soils the produce, if not heavy, is generally of very good quality. 
Soils which are naturally wet and heavy, as well as those which 
are heavily manured, such as old garden ground, are not suitable. 
Indeed it is best, except when there is ample space, to grow 
only the earlier kinds in gardens. If the soil is of fair quality, the 
less manure applied to it the better, unless it be soot or lime, though 
gypsum, bone-dust, superphosphate of lime, and nitrate of soda may 
also be used, and wood ashes are advantageous if the soil contains 
much vegetable matter. 

Potatos are commonly propagated by dividing the tubers, leav- 
ing to each segment or " set " one or two eyes or buds. The " sets " 
are then planted by the aid of the dibble or spade, in rows at a 
distance varying from 15 inches to 3 feet, the distance being 
regulated by the height of the stems, and that between the sets 
varying from 6 to 12 inches, 8 inches being a good average space for 
garden crops, with 2 feet between the rows. The sets may be put 
in 6 inches deep. The late T. A. Knight suggested the planting of 
whole tubers or sets, at greater distances apart, by which means, he 
argued, a larger produce would be obtained ; he proposed to leave 
4 feet between the rows, but that distance, except with the larger 
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varieties, has been found to be too great. Though the planting of 
whole tubers instead of the cut sets has been thus highly recom- 
mended, yet according to some experiments made . in the garden 
of the Horticultural Society at Chiswick the cut sets yield a much 
better return than whole ones. The full-sized tubers are, however, 
preferable to smaller ones, as their larger buds tend to produce 
stronger shoots. It has also been found that the best returns are 
obtained from sets taken from the points of the tubers — not from their 
base. Mr Thomas Dickson of Edinburgh long ago observed that the 
most healthy and productive crop was to be obtained by planting 
unripe tubers, and proposed this as a preventive of the disease called 
the " curl," which sometimes attacks the young stems, causing them 
and also the leaves to become crumpled, and few or no tubers to 
be produced. It has also been noted that the sprouting of the eyes 
of the potato may be accelerated if, while still unripe, it is taken up 
and exposed for some weeks to the influence of a scorching sun. 
The best sets are those obtained from plants grown in elevated and 
open situations, and it is also beneficial to use sets grown on a 
different soil. 

The earliest crops should, if possible, be planted in a light soil 
and in a warm situation, towards the end of February, or as early as 
possible in March. In some cases the tubers for early crops are 
sprouted on a hotbed, the plants being put out as soon as the leaves 
can bear exposure. If the young sprouts are about 2 inches long, 
they may be planted out towards the end of March ; if they are pro- 
tected young potatos will be procured in seven or eight weeks. It 
will improve the crop if, when the stems have grown a few inches 
above ground, the earth is drawn up to them, but the operation will 
delay its maturity for two or three weeks. Mr Knight recommends 
removing the flowers as they appear, in order to increase the pro- 
duce. The fine early varieties, however, scarcely produce any flowers. 

The main crop should be planted by the middle of March, late 
planting being very undesirable. Those intended for storing 
should be dug up as soon as they are fairly ripe, unless they are 
attacked by the dire disease, in which case they must be taken up 
as soon as the murrain is observed ; or if they are then sufficiently 
developed to be worth preserving, but not fully ripe, the haulms or 
shaws should be pulled out, to prevent the virus passing down 
them into the tubers ; this may be done without disturbing the 
tubers, which can be dug afterwards. 

Forcing. — The best forcing sorts are such as the Ash-leaf, a kidney; 
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and the Early Market or Rector of Woodstock, a round. The earliest 
crop may be planted in December, and successional ones in January 
and February. The mode of cultivation adopted by the London 
market gardeners is thus in substance explained by Mr Cuthill. A 
long trench, 5 feet wide and 2 feet deep, is filled with hot dung, on 
which soil to the depth of 6 inches is put. The sets employed are 
middle-sized whole potatos, which are placed close together over the 
bed, covered with 2 inches of mould, and then hooped and pro- 
tected with mats and straw, under which conditions they will sprout 
in about a month. A bed of the requisite length (sometimes 100 
yards) is then prepared of about 2 feet thickness of hot dung, soil 
is put on to the depth of 8 inches, and the frames set over all. The 
potatos are then carefully taken up from the striking bed, all the 
shoots being removed except the main one, and they are planted 4 
inches deep, radishes being sown thinly over them and covered 
lightly with mould. When the haulm of the potato has grown to 
about 6 inches in height, the points are nipped off, in order to give 
the radishes fair play ; and, although this may stop growth for a 
few days, still the potato crop is always excellent. After planting 
nothing more is required but to keep up the temperature to about 
70°, admitting air when practicable, and giving water as required. 
The crop is not dug up until it has come to maturity. 

Potatos are also grown largely in hooped beds on a warm border 
in the open ground. The sets after having been .sprouted, as above, 
are planted out in January in trenches 2 feet deep filled with hot 
dung, the sets being planted 5 inches deep, and over all radishes 
are sown. The ridges are then hooped over, allowing about 2 feet 
of space in the middle, between the mould and the hoop, and are 
covered with mats and straw, but as soon as the radishes come up 
they are uncovered daily, and covered again every night as a pro- 
tection against possible frosts. This is continued till the potatos 
are ready for digging in May. 

Potatos are sometimes grown in pots in heat, sprouted sets being 
planted in 11-inch pots about two-thirds full of soil, and placed near 
the glass in any of the forcing-houses, where a temperature of from 
65° to 70° is to be maintained. The plants are duly watered and 
earthed up as they advance in growth. 

Small supplies of young waxy tubers are produced during winter, 
in boxes placed in a mushroom-house or in a common cellar. If in 
October old seed tubers are placed in layers, alternately with a mix- 
ture of tree leaves and light mould, the young tubers before mid» 
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winter will often attain the size and appearance of early potatos ; 
the; ore, however, watery, and possess little flavour. 

The varieties of the potato are very numerous, and much atten- 
tion has been paid during the last few years to the production of 
new and improved kinds. The following are named as a limited 
selection of a few of the standard sorta in the several groups, those 
marked * having coloured skins, the rest being whito:— 

Eu-Iy.— Round : Early Market, Eector o( Woodstock, Porter's Etcelsior, 
"Triumph, •Radatock Beauty, Bedfont Proline, Breesee's Climax, Kidney ; 
Old. Ash-leaf, Hyatt's Ash-leaf, Avalanche, Snowflake, International Kidney, 
*BountUu], "Beauty of Hebron. 

Main Crop and Late.— Sound : Schoolmaater, Eegeot, * Vicar of lolebam, 
Vlctorla,*Qrampian,"VarmontBeauty, Champion. Kidney: Covent Garden 
Perfection, Lapatoue, 'Woodstock Kidney, Trophy, Magnum Looum, "Late 
American Rose, Cattell'a Eclipse. 

The Radish, Raphanus sativus, is a fleshy-rooted annual, un- 
known in the wild state. Some varieties of our wild radish, R. 
Raphaniatrum, however, met with on the Mediterranean coasts, come 
so near to it as to suggest that it may possibly be a cultivated race 
of the Bome species. It is very popular as a raw salad. There 
are two principal forms, the spindle-rooted and the turnip-rooted. 
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The radish succeeds in any well-worked not too heavy garden soil, 
but requires a warm sheltered situation. The seed is generally sown 
broadcast, in beds i to 6 feet wide, with alleys between, the beds 
requiring to be netted over to protect them from birds. The earliest 
crop may be sown about the middle of December, the seed-beda 
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being at once covered with litter, which should not be removed till 
the plants come up, and then only in the daytime, and when there 
is no frost. If the crop succeeds, which depends on the state of the 
weather, it will be in use about the beginning of March* Another 
sowing may be made in January, a third early in February, 
if the season is a favourable one, and still another towards the 
end of February, from which time till October a small sowing 
should be made every fortnight or three weeks in spring, and rather 
more frequently during summer. About the end of October, and 
again in November, a late sowing may be made on a south border 
or bank, the plants being protected in severe weather with litter 
or mats. The winter radishes, which grow to a large size, should 
be sown in the beginning of July and in August, in drills from 6 to 
9 inches apart, the plants being thinned out to 5 or 6 inches in 
the row. The roots become fit for use during the autumn. For 
winter use they should be taken up before severe frost sets in, 
and stored in dry sand. 

Farcing, — To obtain early radishes a sowing should be made about 
the beginning of November, and continued fortnightly till the 
middle or end of February ; the crop will generally be fit for use 
about six weeks after sowing. The seed should be sown in light 
rich soil, 8 or 9 inches thick, on a moderate hotbed, or in a pit 
with a temperature of from 55° to 65°. Gentle waterings must be 
given, and air admitted at every favourable opportunity ; but the 
sashes must be protected at night and in frosty weather with straw 
mats or other materials. Some of these crops are often grown with 
forced potatos. The best forcing sorts are Wood's Early Frame, 
and the Early Rose Globe, Early Dwarf-top Scarlet Turnip, and 
Early Dwarf-top White Turnip. 

Those best suited for general cultivation are the following : — 

Spindle-rooted'. Long Scarlet, including the sub-varieties Scarlet Short- 
top, Early Frame Scarlet, and Wood's Early Frame ; Long Scarlet Short-top, 
best for general crop. 

Turnip-rooted : Early Rose Globe-shaped, the earliest of all ; Early Dwarf- 
top Scarlet Turnip (fig. 201), and Early Dwarf-top White Turnip; Earliest 
Erfurt Scarlet, and Early White Short-leaved, both very early sorts ; French 
Breakfast, olive-shaped (fig. 202) ; Red Turnip, and White Turnip, for sum- 
mer crops. 

Winter sorts : Black Spanish, White Chinese, Galifornian Mammoth. 

The Hampton, Campanula Rapunculus, is a tap-rooted bien- 
nial, native or naturalized in the south of England, and found 
on banks and in pastures in central and southern Europe, extend' 
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ing to the Caucasus. The white fleshy roots, known as " ramps," 
are used raw as a salad, or boiled like asparagus. It is but little 
cultivated in England. The seed, which is very minute, and 
should be mixed with sand before sowing to secure even distribution, 
is sown in drills 6 to 8 inches apart, about the end of May or 
beginning of June, in deeply worked ground, and in a cool situation, 
and the young plants are merely to be thinned and kept clear of 
weeds. The roots, which somewhat resemble small radishes, will be 
fit for use about November, and on the approach of frost, if taken up 
. and stored in sand, they will keep fresh and firm till spring. 

The BhvJbarb of gardens is derived from different species of 
Rheum, especially R. Bhaponticum and R. undulatum. The parts 
chiefly utilized are the fleshy foot-stalks of the leaves, which are 
much used for preserves, puddings, and tarts, or for stewing. 

Rhubarb requires an open situation and a rich deep soil, which 
should be well manured, and prepared by deep trenching. To form 
a plantation, divisions of the old roots, each provided with a bud or 
crown, should be put in early in spring, the crown being set about 
2 inches below the surface. They should stand 3 to 4 feet apart 
each way, according to the habit of the variety. The plants will 
afford a supply in the following spring. It is desirable to renew the 
plantation in the course of four or five years, shifting to new 
ground. When gathering the crop, the leaf-stalks should be bent 
downwards, and pulled off sideways, not cut. The flower-stems 
should be cut off as soon as they make their appearance, in order 
to strengthen the root. Established sorts must be increased by 
division, as seedlings do not reproduce the variety. Rhubarb may, 
however, be grown from seeds — a flower stem or two being allowed to 
grow up for the purpose of producing them. The seeds should be 
sown on a slight hotbed in spring, and transplanted out in rows in 
the month of May, no stalks being gathered from them for the first 
two years. 

Forcing. — Rhubarb may be forced in a variety of ways for early 
or winter use; it may have a pot or box set over the crown 
and covered up by warm litter, dung, or leaves like sea-kale ; 
or the roots may be taken up, potted, and set into any forcing-house 
at work, the crowns being kept in the dark so as to blanch the 
stalks ; or they may be planted closely in long narrow boxes of 
moderate depth, and set in a mushroom-house or cellar, where there 
is a considerable temperature. The rhubarb will soon throw up its 

2o 
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stalks, and these, being partially etiolated, possess a delicacy and 
flavour superior to those grown in the open air. It is easy, by 
varying the time of subjecting the boxes to the increased tempera- 
ture, to keep up a succession of rhubarb stalks, from the period at 
which kitchen apples become scarce or begin to lose their flavour, 
till green gooseberries come into season. 

The favourite old sorts of rhubarb were the Tobolsk and the Elf ord or 
Buck's ; the latter comes from E. undulatum, and is one of the best in flavour, 
as well as of a fine red colour. Other good sorts of more modern date are 
Mitchell's Royal Albert, Dancer's Early Scarlet, Myatt's Linnaeus, and 
Myatt's Victoria, the last a large-growing thick-stalked kind, the others 
being all earlier sorts. Johnson's St Martin's and Salt's Crimson Perfection 
are also favourite kinds ; and Stott's Monarch grows to a very large size. 

The Rocambole, Allium Scorodoprasum, is a hardy European 
bulbous perennial, occurring in a wild state in sandy pastures and 
wastes ; in Britain it is found chiefly in the north of England and 
south of Scotland. The plant is grown for the sake of its bulbs, which 
are smaller and milder than those of garlic, and consist of several 
cloves. The cloves should be planted about the end of February 
or in March, and treated like the garlic or shallot. When mature, 
the bulbs should be taken up, dried, and stored for use. 

The JSalsafy or Salsify (fig. 203), Tragopogon porrifolius, is a hardy 
biennial, with long cylindrical fleshy esculent roots, which, when 
properly cooked, are extremely delicate and wholesome ; it occurs 
in meadows and pastures in the Mediterranean region, and, in 
Britain, is confined to the south of England. The salsafy requires 
a free rich deep soil, which should be trenched in autumn, the 
manure used being placed at two spades' depth from the surface. 
The first crop should be. sown in March, and the main crop in April, 
in rows a foot from each other, the plants being afterwards thinned 
to 8 inches apart. In November the whitish roots should be taken 
up and stored in sand for immediate use, others being secured in 
a similar way during intervals of mild weather 

The Savoy, Brassica oleracea bullata major, is a near ally of 
the cabbage, but has bullate or blistered leaves ; it is more hardy, 
and, except in very severe seasons, instead of suffering is rather im- 
proved in flavour by frost. The savoys come into use in autumn, 
and continue until the spring. The early crop should be sown in 
February, the main crop about the middle of March, and a month 
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afterwards the latest crop. The rows of the smaller sorts should be 
planted at about 15 inches, and those of the larger ones about 2 
feet, apart 
The beat sorts of savoys for garden culture are : — 
Toura, early and hardy ; Tllm, early, but not ao bardy ; Little Hxle, until, 
early, and good; Dwarf Green Curled, beat for a general crop; Golden, 
handsome and excellent The large Drumhead savoy ia more suitable for 
field culture, where bulk of produce ia required. 



The Scoramera (Eg. 204), Scorzonera hispanica, is a hardy per- 




1' io. 203.— Salaafy. 

ennial, a native of Spain, but cultivated in gardens for its fleshy 
cylindrical roots, which resemble those of salaafy except in being 
black outside, and are used in the same manner. They should 
be treated in every respect like salssfy. 
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The Sea-kale, (fig. 205), Crambo maritima, is a hardy perennial, 
growing spontaneously along the coasts of England, of Ireland, and 
of the Scotch lowlands, along the western coasts of Europe, and 
on the Baltic, reappearing on the Black Sea. 

Sea-kale prefers a light dry soil, and when manure is necessary it 
should consist of sea-weed or well-rotted dung ; or a dressing of salt 
or of nitrate of soda may be given. When it is raised from seeds, 
they should be sown in March or April in rows a foot asunder, the 




plants being thinned to 8 inches apart. In the following March 
these should be planted out in trenched well-prepared ground, 2 feet 
asunder, in rows 21 to 3 feet apart The top with the crown buds 
should be cut off before planting to prevent them from running 
up to seed. In the spring of the second year the young shoots if 
blanched will be fit for use, and therefore the summer growth should 
in every way be promoted by the use of water and liquid manure. 
Plants which are two summers old from the seed, will have 
acquired sufficient strength to bear the necessary blanching pro- 
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cess. The seeds, instead of being sown in rows and transplanted, 
may be deposited in patches of three or four together, where they 
are to remain. In the autumn, after the leaves have been cleared off, 
the ground should be forked up, and 6 or 8 inches' depth, or more, 
of leaves or of light sandy soil laid over the plants, by which means 
they will be blanched, though not forced. The blanched sprouts 
should be cut for use whilst they are crisp, compact, and from 3 to 
6 inches in length, the stem being cut quite down to the base. 

Sea-kale beds may be made equally well from cuttings of the 
roots, the extremities of the roots, technically called "thongs," 
being the parts best adapted for this purpose. They should be 
taken up in autumn, cut into lengths of about 4 inches, and laid 
aside in a heap of sand or earth till spring, when they should be 
planted out like the seedlings. These cuttings should not be taken 
from any but very healthy plants. 

Fording. — Sea-kale may be forced in the open beds by the aid of 
sea-kale pots or covers, which are large enough to cover a plant, 
contracted a little at top, with a movable lid or cover. In the 
autumn the stalks are cut over, the decayed leaves removed, the 
ground loosened about the eyes, and a thin stratum of coal-ashes 
mixed with salt laid on the surface to keep down earth-worms. One 
of the earthenware pots or covers, or failing these a large inverted 
flower-pot, is placed over each plant or each patch of plants, and 
leaves of trees are closely packed round the pots, and raised to about 
a foot above them. When fermentation commences, a thermometer 
should be occasionally introduced into a few of the pots, to ascertain 
that the temperature within does not exceed 60° Fahr., and 
the thickness of the leaves is to be regulated accordingly. In a 
month or six weeks the shoots will be ready for cutting, and by 
means of the movable lids they can be examined and the shoots 
gathered without materially disturbing the covering. If the crowns 
are thus covered up by about the end of October, the crop may be 
cut by about the third week of December, and by starting succes- 
sional batches a supply may be had up till the middle of May. 

Strong plants may also be taken up and planted on hotbeds, the 
sashes being kept covered close ; or they may be set thickly in boxes 
as recommended for rhubarb, and placed in any heated structure, 
or in the mushroom house ; but, to have the shoots crisp and tender 
as well as blanched, light must be completely excluded. Besides 
the common purple-leaved, there is a green-leaved sort, which is 
«aid to blanch better. 
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The Shallot, Allium ascalonicum, is a native of Palestine, and 
is much used in cookery for high-flavoured soups and gravies, be- 
sides which it is excellent when pickled. It is a hardy bulbous 
perennial, and is propagated by onsets, which are often planted in 
September or October, but the principal crop should not be got in 
earlier than February or the beginning of March. The mixing of soot 
with the surface soil has been recommended as a protection against 
maggots. In planting, the tops of the bulbs should be kept a little 
above ground, and it is a commendable plan to draw away the soil 
surrounding the bulbs when they have got root-hold. They should 
not be planted on ground recently manured. They require the 
same general treatment as garlic and rocambole, and should be stored 
in a similar manner. They come to maturity about July or August. 
There are three sorts — the Common ; the Jersey or Russian, much 
larger and less pungent ; and Pond's Jersey White, a novelty. 

The Skirret, Sium Sisarum, is a fleshy-rooted perennial, native 
of China and Japan, the roots of which are boiled, and after- 
wards served up like salsafy. It requires a free, deep, and much en- 
riched soil, and is generally raised from seeds, which should be sown 
in drills a foot apart about the end of March, the bed being well- 
watered in dry weather. The roots will be in use about November, 
and will continue fresh through the winter if carefully stored. 

The Sorrel, Runiex Acetosa, is a hardy perennial, found 
throughout Europe, in Asiatic Russia, and in North America. The 
leaves are used, more so on the Continent than in Britain, in soups, 
salads, and sauces. Sorrel grows freely in any good garden soil, and 
is increased by dividing the roots during the early part of spring. 
They should be planted in rows 15 to 18 inches apart. The leaves, 
when fully grown, are gathered singly. 

The common garden sorrel is much superior to the wild plant ; 
but the Belleville, which is the kind generally cultivated near Paris, 
is still better, its leaves being larger and not so acid. The Blistered- 
leaved, which has large leaves with a blistered surface, has the 
advantage of being slow in running to seed. 

The French Sorrel, Rumex scutatus, is a hardy perennial, 
native of France and Switzerland, with densely-branched trailing 
stems. The leaves are roundish heart-shaped and glaucous ; they 
are more acid than those of the common sorrel. 
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The Spinach, Spinacia oleracea, is an annual plant, which has 
been long cultivated for the sake of its succulent leaves. It 
should be grown on good ground, well worked and well manured ; 
and for the summer crops abundant watering will be necessary. 

The first sowing of winter spinach should be made early in Au- 
gust, and another towards the end of that month, in some sheltered 
but not shaded situation, in rows 18 inches apart, the plants, as 
they advance, being thinned, and the ground hoed. By the begin- 
ning of winter the outer leaves will have become fit for use, and if 
the weather is mild successive gatherings may be obtained up to 
the beginning of May. The Prickly-seeded and the Flanders are 
the best for winter ; and these should be thinned out early in the 
autumn to about 2 inches apart, and later on to 6 inches. The 
Lettuce-leaved is a good succulent sort, but not quite so hardy. 
' To afford a succession of summer spinach, the seeds should be 
sown about the middle of February, and again in March ; after this 
period small quantities should be sown once a fortnight, as summer 
spinach lasts but a very short time. They are generally sown in 
shallow drills between the lines of peas. If a plot of ground has to be 
wholly oecupied, the rows should be about a foot apart. The Round- 
leaved is the best sort for summer use. 

The Tomato or Love Apple, Lycopersicum esculentum or Sola- 
num Lycopersicum, is a tender annual from South America, much 
esteemed in England as an esculent, either raw or cooked. 

Tomatos were formerly raised from seed sown in gentle heat in 
February or early in March, potted singly into small pots, shifted on 
into larger pots, and gradually exposed to the air till about the 
end of May, when, if the season was favourable, they were planted 
out against a wall with a south aspect, or in the warmest situation 
at command. As they grew, they were nailed to the wall, or other- 
wise supported. Only the earlier of the fruit ripened out of doors in 
an average season; and when a fair quantity had set, the plants were 
stopped, the secondary branches being also stopped above the fruit, 
and laterals removed gradually. Under these circumstances the 
fruit began to ripen in August, successively coming to maturity, at 
which stage, and when perfectly dry, it had to be gathered and hung 
up or laid on shelves. The partially ripened fruit had to be got 
in before it was injured by frost, its maturation being completed 
in a vinery or other heated house, and, though not acquiring the full 
flavour, the forwardest of these late fruits thus became usable. 



408 EPITOME OP GARDENING. 

t'orditg. — The outdoor treatment remains as above sketched out, 
but, owing to the precarious nature of the crop in bad seasons, large 
quantities are now grown under glass. Mr G. T. Miles, of Wycombe 
Abbey Gardens, has explained in the Gardeners' Chronicle his mode 
of culture, of which the following is au abstract : — 

" To grow It properly, It requires considenhle heat and every possible ray 
nl sunshine, a> well u a tree circulation of dry warm air. The compost 
■hould consist of about one-half rough turfy loam, one-fourth of roadside 




Fio ««.— Tomato ; Trophy, 
scrapings, and one-fourth of decomposed manure or horse-droppings, mode- 
rately fresh. For planting out, a ridge of soil 2 feet wide and 16 inches deep 
should be placed od a warm bed of tan or leaves. For pot cultivation those 
from 12 to is Inches In diameter are most appropriate, and these should not 
be quite lllled, In order that surface dressings oi the same material or of pure 
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manure may be applied afterwards. For early work a sowing should be made 
in January, and the plants moved onwards until they have moderately filled 
5-inch pots with roots, when they are transferred to the beds or fruiting-pots ; 
in each case the plants are kept about 2 feet apart. Other sowings may be 
made at intervals till about the end of August. From the last sowing a 
supply is obtained for a considerable period onwards through the winter 
months. The plants are restricted to one main stem, which is allowed a run 
of 6 feet or more, as the position may admit, and from this all laterals are 
removed in an early stage of growth. Top-dressings of rich materials should 
be applied when the surface soil becomes full of roots ; copious supplies of 
stimulating manure- water are also necessary, and the fruits should be kept 
perfectly free from damp while they are ripening. For this purpose, if close 
confined pits are used, a chink of air should be kept on continuously." 

Tomatos may also be allowed to run freely over the back wall of 
a forcing house, and, if sufficiently fed, will bear fruit abundantly. 

Mr Miles observes that these plants, when grown out of doors, are 
generally placed in an excellent position, but the main point — the 
enrichment of the soil — is overlooked or not sufficiently attended to. 
A portion of good soil should be provided for each plant, and heavy 
mulchings of manure should be placed upon the surface as soon as 
practicable after planting, in order to prevent the soil becoming 
dry and parched. In these cases three or more main shoots are 
allowed to each plant, because it often happens that the space will 
not allow a good run, and a certain amount of growth with foli- 
age is essential to the well-doing of the plants. 

The following varieties afford considerable choice : — 

Red-fruited : Early Gem, small, but a good cropper, and the quickest to 
ripen ; Vick's Criterion, small and free-bearing, particularly adapted for 
growing in small pots ; Vilmorin's Dwarf Early, dwarf and free-bearing ; 
Hathaway's Excelsior, one of the finest, a great cropper ; Trophy, large and 
very fine (fig. 208) ; Conqueror, large and prolific. 

Yellow-fruited : Carter's Green Gage, of a distinct yellow colour, and of 
fine flavour. 

Smaller-fruited i Cherry Bed and Burghley Pet, round, prolific, and 
agreeably flavoured ; Dickson's Queen of Tomatos, with pear-shaped, and 
Nesbit's Victoria, with plum-shaped fruits, are both prolific sorts. 

The Turnip, Brassica campestris Rapa, is a hardy biennial, 
found in corn-fields in various parts of England. The cultivated 
varieties have bulbiform roots, much esteemed as an esculent. 

Turnips should be grown in a rich friable sandy loam, such as will 
produce medium-sized roots without, much aid from the manure heap, 
and are better flavoured if grown in fresh soil In light dry soils 
well decomposed hotbed or farmyard manure is the best that can 
be used, but in soils containing an excess of organic matter, bone 
dust, superphosphate of lime; wood-ashes, or guano, mixed with 
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light soil, and laid in the drills before sowing the seed, are bene- 
ficial by stimulating the young plants to get quickly into rough 
leaf, and thus to grow out of reach of the so-called turnip fly. To 
get rid of this pest, it has been found beneficial to dust the plants 
with quicklime, and also to draw over the young plants nets smeared 
with some sticky substance lite treacle, by which large numbers 
will be caught and destroyed. It has been also recommended as 
a palliative to sow thick in order to allow for a percentage of loss 
from this and other causes, and, as a preventive, to scatter gas-lime 
over the surface after the seed has been sown. Mr Thompson 
[Gardener's Assistant) also recommends the following remedy: — 
"In the first place, let a supply of water be brought close to hand, 
or say to each end of the quarter; then let one person move steadily 
along one side of the piece of ground from one end to the other, 
delivering the water through a rose ss he proceeds. The fleas will 
jump forward as the water approaches them, and a second person, 
following the first, will keep them on the hop forward, whilst a 
third will drive them still further, and so on till the whole are 
driven off the ground." 

The first sowing should be made on a warm border with the pro- 
tection of a frame or matted hoops, in January or February, the 
second on a well-sheltered border in March, after which a sowing 
once a month will generally suffice. In May and June the plot 
should be in a cool moderately shaded 
position, lest the plants should suffer 
from drought. The principal autumn 
and winter sowings, which are the most 
important, should be made about the 
end of June in the northern districts, 
and in the beginning of July in warmer 
districts; a small sowing may be made 
at the end of August to come in before , 
the spring-sown crops are ready. If 
the weather is showery at the time of 
nowing, the seed speedily germinates, 
and the young plants should be kept 
growing quickly by watering with rain 

or pond water and by surface stirrings, fig. sot.— Turnip : Jersey 
The drills for the earliest sorts need Na ™ t 

not be more than IS inches apart, and the plants may be left 
moderately thick in the row ; the late crops should have at least 
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2 feet between the rows, and be thinned to 12 inches in the 
row, a free circulation of air about them being very important in 
winter. As a provision against prolonged periods of severe weather, 
it has been recommended to lay the finest roots in rows, covering 
them well with soil, and leaving intact the whole of the foliage. 
The very latest sown crops of half -grown roots will prolong the 
supply until the earliest spring-sown crops are fit for use. 
The following are the best sorts of turnips for garden crops : — 

Early Purple-top Munich, the earliest and best of all; Early White Strap- 
leaf, very quick growing, and good; Early Snowball, for summer use; Early 
White Stone, for summer sowing; Orange Jelly, for summer sowing; Yellow 
Finland, for winter use ; Chirk Castle, for winter use. In addition to these, 
which have round roots, there are the Jersey Navet (fig. 207), an excellent 
oblong variety, and very hardy, and the Teltow, a small tapering-rooted 
sort, employed, on account of its piquant flavour, in ragouts, and for season- 
ing. The latter should be sown in April and July in sandy soil. 

The Water Cress, Nasturtium officinale, is a hardy perennial, 
occurring wild in Britain, and also throughout Europe and Asiatic 
Russia, except the extreme north. It is highly prized as a salad, and 
accredited with powerful antiscorbutic properties. It may be pro- 
pagated from seed, but in forming plantations rooted divisions are 
usually employed. They should occupy positions where they can 
be supplied with water from a spring, as this will be rarely frozen. 
The plant will not grow freely on a muddy bottom ; hence this has 
to be replaced by gravel or chalk. A constant current of water is 
absolutely necessary ; and the plants should be disposed in rows 
parallel with the course of the stream. They thrive best in water 
about 1£ inch in depth ; this increases to about 3 inches when the 
plants begin to grow, and thereby check the current. In summer 
the tops of the plants must be kept closely cut, and under proper 
conditions of water and soil they will yield a gathering once a week. 
In winter the water should be 4 to 5 inches deep, to obtain which 
the plants are left with more head. The time for the renewal of 
the beds is in May and June, and from September to November, 
the planting being done in succession ; those planted in May are fit 
to cut by August, and those planted in November are ready to 
gather in the spring. When collected for sale or use, the shoots are 
cut, not broken off, the latter being injurious. The water cress 
may also be grown in a shady border of rich light soil, kept con- 
stantly moist ; but the surface should be covered with a thin layer 
of sand to keep the leaves clean. It may be also grown in tubs par- 
tially filled with soil which is covered with water, in which case the 



412 EPITOME OF GARDENING. 

water should be frequently changed, or in shallow pans set in 
stands of water. If protected from frost in a brick pit with a 
slight service of hot-water piping, it may be had in use through the 
winter. To secure this, pans are filled with loamy soil in Octo- 
ber or November, and planted with the tops of outdoor cresses ; 
in about six weeks they will be fit to cut, and will furnish sac- 
cessional gatherings. 

The Chinese Yam, Dioscorea Batatas, is a fleshy-rooted peren 
nial climber, native of China. It has annual stems, and deeply 
penetrating thick club-shaped fleshy roots, or rhizomes, full 
of starch, which when cooked acquire a mild taste like that of a 
potato, but have besides somewhat of a medicinal flavour. The roots 
grow 3 feet or upwards in length, and sometimes acquire a weight 
of more than 1£ lb. The plant grows freely enough in deep sandy 
soil, moderately enriched. The sets, consisting of pieces of the roots, 
may be planted in March or April, and require no other culture than 
the staking of the climbing stems. They should not be dug up 
before November, the chief increase in their size taking place in 
autumn. They sometimes strike downwards 2 or 3 feet into the soil, 
and must be carefully dug out, the upper slender part being reserved 
for propagation, and the lower fleshy portion eaten after having 
been allowed a few days to dry. 

Culinary Herbs. 

Besides the foregoing esculent and salad plants, there are several 
minor herbs used for flavouring and garnishing. For the most 
part they are dwarf perennial plants requiring to be grown on a dry 
warm soil in an open sunny aspect, or annuals for which a warm 
sheltered border is the most suitable place ; and they may there- 
fore be conveniently grown together in the same compartment — an 
herb garden. The perennials should be transplanted either every 
year or every second year. 

For winter use the tops of the most useful kinds of herbs 
should be cut when in flower or full leaf and quite dry, and spread 
out in an airy but shady place so as to part slowly with the mois- 
ture they contain, and at the same time retain their aromatic pro- 
perties. When quite dry they should be put into dry wide- 
mouthed bottles and kept closely corked. In this way such herbs 
as basil, marjoram, mint, sage, savory, and thyme of the aromatic 
class, and balm, chamomile, horehound, hyssop, and rue of the 
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medicinal class, as well as parsley, may be had throughout the 
season with almost the full flavour of the fresh herb. 

Angelica, Arch angelica officinalis.— A stout biennial umbellifer ; sow in 
April, in deep rich soil. The stems and leaf-stalks are candied. 

Anise, Pimpinella Anisum.— A slender umbelliferous annual; sow In Hay 
in light warm soil ; English summers are scarcely warm enough to bring it to 
perfection. 

Balm, Melissa officinalis.— A hardy labiate perennial ; divide the roots in 
October ; dry for winter use. 

Basil, Ocymum Basilicum.— A fragrant labiate annual ; sow in a gentle heat 
in March, and plant out on a warm border ; or sow in a warm sheltered place in 
April or May ; or in winter sow in heat (65°-70°) in pots or boxes in rich light 
soil, once a month from November onwards ; that sown in April or May 
should be cut when in blossom, and dried slowly for winter use. 

Borage, Borago officinalis.— A stout native British annual, used for garnish- 
ing, and cool tankards ; sow in March and May in an open place, in good soil. 

Burnet, Poterium Sanguisorba. — A hardy native perennial ; divide the roots 
in October or February. It tastes like cucumber. 

Caraway, Carum Carui.— A hardy umbelliferous biennial ; sow in April or 
May to flower the following summer. 

Chamomile, Anthemis nobilis.— A hardy native British composite perennial 
of prostrate habit ; divide the plants in autumn or spring, planting in rather 
poor dry soil ; the flower-heads should be gathered successively as they open, 
and carefully dried and stored. 

Chervil, Anthriscus Ceref olium. — A hardy annual umbellifer ; sow in March, 
and again in October if required for spring use. 

Coriander, Coriandrum sativum.— A hardy annual umbellifer ; sow in 
March in light loamy soil. 

Dill, Anethum graveolens.— A hardy annual umbellifer ; sow in March on 
a warm border, in rich light soil. 

Fennel, Foeniculum vulgare.— A hardy perennial umbellifer ; sow in March, 
or divide the roots at the same season. 

Finochio, Foeniculum dulce.— A somewhat tender kind of fennel, with two- 
ranked leaves, fleshy at the base, which part is blanched by earthing up like 
celery ; sow in March and successionally if required, in light very rich 
soil. 

Horehound, Marrubium vulgare.— A hardy native labiate perennial, best 
raised annually from seeds sown early in March, or by selecting self-sown 
autumn seedlings. 

Hyssop, Hyssopus officinalis.— A hardy evergreen suffruticose labiate 
plant ; sow in March or April, young plants being more vigorous than older 
ones ; it may also be divided in spring. 

Lavender, Lavandula vera.— An aromatic undershrub of the labiate order, 
requiring a light warm dry soil, and increased by cuttings, or by slips taken 
off with roots about March or April 
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Marigold, Calendula officinalis.— A hardy composite annual; sow in March, 
in any garden soil. Used for flavouring and colouring. 

Marjoram, Origanum Majorana.— A tender labiate, usually treated as an 
annual, and known as Knotted Marjoram ; sow in March in a slight heat, and 
plant out on a warm^sunny border. The Pot Marjoram, Origanum Onites, 
and Winter Sweet Marjoram, Origanum heracleoticum, are hardy perennials, 
growing best in dry warm soils ; divide and transplant in autumn or spring ; 
a winter supply is provided by cutting the stems, when the plant is in flower, 
and drying in an airy shady place. 

Mint, Mentha viridis.-— A hardy native labiate perennial, often called Spear- 
Mint. The running underground roots should be taken up in February or 
March, and replanted in fresh good soil. The young tops may be obtained 
early by forcing ; the leafy stems may also be cut when at their full growth 
in summer, and dried for winter use. The Peppermint, Mentha piperita, is 
cultivated like the spear-mint, only its runners grow above instead of beneath 
the ground, and require planting accordingly. 

Parsley, Petroselinum sativum.— A hardy umbelliferous biennial ; sow in 

• February, again in May, and again in July to have a good supply, a portion 

of the last-sown crop being protected by frames or hand-lights, so as to be 

accessible in frosty weather ; it likes a free soil of good quality, but not too 

richly manured. 

Pennyroyal, Mentha Pulegium.— A hardy native labiate perennial, growing 
in moist situations, and best cultivated on a north border, is propagated 
freely enough by its running rooting stems, which should be well established 
early in autumn. 

Rosemary, Rosmarinus officinalis.— An evergreen undershrub of the labiate 
order, just tender enough to be killed in all but the most sheltered situations 
by the most severe British winters, but surviving uninjured through those of 
ordinary severity. It requires a light dry soil and a sheltered situation, and 
is increased by cuttings or rooted slips taken off in spring. 

Rue, Ruta graveolens.— A hardy evergreen rutaceous undershrub, which 
will grow freely in ordinary garden soil, and is propagated by cuttings or slips, 
or very freely by seeds, which ripen abundantly. 

Sage, Salvia officinalis.— A hardy evergreen undershrub, belonging to the 
labiates, of which there are two varieties, the green-leaved and the red-leaved, 
the latter being somewhat the hardiest ; it is increased by earthing up the 
outside stems, which after the lapse of ft year may be taken off as rooted 
plants in the following April or May. 

Savory, Satureja hortensis.— A hardy labiate annual ; sow on a warm border 
in April ; when the plants reach the flowering stage, dry a portion for winter 
use. The Winter Savory, Satureja montana, a hardy evergreen undershrub, 
is propagated by cuttings taken off in April and May, or by dividing the 
plant about April. 

Tansy, Tanacetum vulgare.— A hardy composite native perennial, which 
soon grows thick and exhausts the soil, and should therefore be divided and 
transplanted every second year. If required earlier than the natural season, 
a root or two may be potted and set in a mild forcing-house or hotbed. 

Tarragon, Artemisia Dracunculus.— A hardy perennial composite plant, 
which grows freely in light dryish soil, and is increased by division in 
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October or March ; it should be transplanted every year or two. Tarragon 
may be had during the winter by potting a root or two early in December, 
and placing them in heat. 

Thyme, Thymus vulgaris.— A hardy evergreen undershrub, requiring a light 
dry warm soil, and an open but sheltered situation ; it may be raised from 
seeds sown in April, and thinned out ; or the old roots may be divided about 
April. The tops should be cut in summer, and preserved for winter use in 
the same way as savory and marjoram. The Lemon Thyme, Thymus citri- 
odorus, is of a more decumbent habit, and may be parted and transplanted 
in spring in genial weather during the month of April. 

Wormwood, Artemisia Absinthium.— A hardy native composite perennial, 
which will grow in any soil, but is most aromatic on those which are dry 
and poor. The plants should be replaced annually in autumn, when self- 
sown plants are generally to be found round about the old ones ; if not so 
produced, they can be provided by sowing the seeds during the summer. 




CHAPTER IX 

CiXXHDAB OF GaBDEN OPERATION 

For Great Britain. 

January. 
WITCHEN GARDEN.— Wheel out manure and com- 
posts during frosty weather; trench vacant ground 
t turned np roughly in autumn. Sow early 
is in a cold frame for transplanting. Sow also 
Dillistone's Early, Alpha, or other first-crop peas, 
early in the month, and William 1. and Advancer 
towards the end ; Early Seville and Early Longpod 
; and Short-topped radish, in two or three 
sowings, at a week's interval, all on a warm border; also Hardy 
Green and Brown Dutch lettuce in a frame or on south border. 
Plant shallots and Aahleaf potatoa on a warm border. Protect 
broccoli as it becomes fit for use, or remove to a dry shed or cellar ; 
lettuces and endive, which are best planted in frames ; and parsley 
in frames, so as to be accessible. 

Fruit Garden.— Plant fruit trees in open weather, if not done in 
autunm, which is the proper season, mulching over the roots to 
protect them from frost, and from drought which may occur in 
spring. Prune fruit trees in mild weather or in moderate frosts, 
nailing only in fine weather. Wash trees infested with insects, 
with a mixture of soap-suds, black sulphur, and tobacco water, or 
with Gishurst Compound. Take off grafts, and lay them aside in 
moist earth in a shady place. 

Forcing. — Prepare manure for making up hotbeds for early 
cucumbers and melons, where pits heated with hot water are not in 
use ; also for Ashleaf potatoa. Sow also in heat mustard and cress 
for salads, onions for salads ; celery to be pricked out for an early 
crop ; and Early Horn carrot and kidney-beans on slight hotbedB. 
Force asparagus, sea-kale, and rhubarb, in hotbeds, in pits, in the 
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mushroom-house, or in the open garden by the use of covers sur- 
rounded with warm litter. For pines keep up a bottom heat of 80°, 
and water sparingly ; for cucumbers a top heat of 75° ; for vines in 
leaf and flower a temperature ranging from 65° to 76°. Keep forced 
strawberries with swelling fruit well watered. Plant vine eyes for 
propagation in a brisk heat. 

Plant Houses. — Give abundance of air to the greenhouse, conserva- 
tory, and alpine frame in mild weather, but use little water. A 
supply of roses, kalmias, rhododendrons, &c. , and of hardy flowers 
and bulbs, as lily of the valley, hyacinths, &c, should be kept up 
by forcing. 

Flower Garden. — Plant out tubers and bulbs of border flowers, 
where neglected in autumn, deferring the finer florists' flowers till 
next month. Transplant herbaceous plants in light soils, if not 
done in autumn ; also deciduous trees, shrubs, and hedges. Lay 
edgings in fine weather. Sow mignonette, stocks, &c., in pots ; 
sow sweet peas, and a few hardy annuals, on a warm border. Give 
auriculas and carnations abundance of air, but keep the roots rather 
dry, to prevent damping off. 

February. 

Kitchen Garden. — Sow successional crops of Early Seville beans, 
and William I., Advancer, Criterion, and other peas in the beginning 
and end of the month ; early cabbages, to follow the last sowing in 
August ; red cabbages and savoys towards the end. Sow also Early 
Horn carrot ; Early Purple-top Munich turnip ; onions for a full 
crop in light soils, with a few leeks and some parsley. Sow lettuce 
for succession, with radishes and Round-leaved spinach, twice in the 
course of the month ; and small salads every fortnight. Plant 
Jerusalem artichokes, shallots, garlic, horse-radish, and early 
potatos. Transplant for seed, if not done before, all the brassica 
tribe, including cabbage, cauliflower, turnip, &c. ; also carrots, 
onions, beet, celery, endive, leeks, and parsnips. Transplant to 
the bottom of a south wall a portion of the peas sown in pots in 
frames in November and January for the first crop. Sow Brussels 
sprouts in gentle heat for an early crop. 

Fruit Garden. — Prune apricots, peaches, nectarines, and plums, 
before the buds are much swelled ; finish pruning apples, pears, 
cherries, gooseberries, currants, and raspberries, before the end of 
the month ; also the dressing of vines. Keep the fruit-room free 
from spoiled fruit, and shut it close. Cut down the double-bearing 

2d 
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raspberries to secure strong autumn-fruiting shoots. Head back 
stocks preparatory to grafting. 

Forcing. — Sow melons and cucumbers on hotbeds and in pits. 
Sow carrots, turnips, early celery, also aubergines or egg-plants, 
capsicums, tomatos, and successions! crops of kidney-beans ; cauli- 
flower and Brussels sprouts, in gentle heat, to be afterwards planted 
out. Plant early potatos on slight hotbeds. Continue the forcing 
of asparagus, rhubarb, and sea-kale. Pine-apple plants require 
little water ; plants in dung-frames especially should be kept free 
from damp ; shift the fruiting plants by the middle of the month, 
if not done in August. Commence or continue the forcing of the 
various choice fruits, as vines, peaches, figs, cherries, strawberries, 
&e. Pot roots of mint and place in heat to produce sprigs for mint 
sauce. Be careful to protect the stems of vines that are outside the 
forcing-houses. 

Plant Houses. — Let the greenhouse and conservatory have plenty 
of air in mild weather. Pot and start tuberous-rooted begonias. 
Pot young plants of amaryllis, and start the established ones. Put 
plants of fuchsias, petunias, verbenas, heliotropes, salvias, and other 
soft-wooded subjects, into a propagating house to obtain cuttings, 
&c, for the flower garden. Sow stocks, dahlias, and a few tender 
and half-hardy annuals, on a slight hotbed, or in pots. Propagate 
old roots of dahlias by cuttings of the young shoots in a hotbed. 
Sow petunias in heat, and prick out and harden for bedding out ; 
also gloxinias to be grown on in heat till the flowering season. 

Flower Garden. — In dry open weather plant dried roots, includ- 
ing most of the finer florists' flowers ; continue the transplanting of 
hardy biennial flowers and herbaceous plants. Sow in the last 
week mignonette, and hardy annuals, in a warm border, for subse- 
quent transplanting. 

March. 

Kitchen Garden. — Sow main crops of wrinkled marrow peas ; 
Longpod and "Windsor beans ; Nonpareil or St John's day cabbages ; 
onions, leeks, Early Horn carrots, parsnips, salsafy, scorzonera, 
Brussels sprouts, borecoles, lettuces, and spinach. In the begin- 
ning and also at the end of the month sow Early Strap-leaf and Early 
Snowball turnips, and savoys. In the last fortnight sow asparagus, 
cauliflower, chervil, coriander, dill, fennel, finochio, hyssop, 
marigold, savory ; also sea-kale, radishes, celery, celeriac, and most 
of the culinary aromatics, as parsley. Small salads should be sown 
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every ten days. Make up beds for mushrooms with well-prepared 
dung towards the end of the month. Plant early potatos in the first 
week, and a main crop during the last fortnight. Jerusalem arti- 
chokes, sea-kale, asparagus, and peas raised in frames, may now be 
planted ; also garlic and shallots. Full crops of cabbages should 
be planted out ; also cauliflowers under hand-glasses. Propagate 
by slips, or by earthing up the old stems, the various pot-herbs, as 
sage, savory, thyme, &c, and increase mint by dividing the roots. 

Fruit Garden. — Finish the pruning of fruit trees before the 
middle of the month. Protect those coming into blossom. Begin 
grafting in the third week ; dig and dress between the rows of 
gooseberries, currants, and other fruit trees, if not already done. 
Kill wasps assiduously, as soon as they appear. 

Forcing. — Continue the forcing of melons and cucumbers, and 
the various fruits. Pot pine-suckers and crowns that have been 
kept in tan during winter, repotting those that require large pots, 
and about the middle of the month shifting them to the succession 
pit ; give a top-dressing to the fruiting plants, turning the tan, and 
adding new bark to the pits, to keep up bottom-heat, where that 
is used. In the vinery and peach-house, attend to the keeping down 
of insects by syringing ; and promote the growth of the young shoots, 
by damping the walls and paths morning and evening. Sow 
capsicum, egg-plant, and tomato ; also in slight heat such tender 
herbs as basil and marjoram. 

Plant Houses. — More water may be given than formerly. Sow 
seeds of greenhouse and hothouse plants ; also the different sorts of 
tender annuals ; pot off those sown last month ; sow cineraria for the 
earliest bloom ; also Chinese primulas. Shift heaths and other hard- 
wooded subjects and stove-plants ; plant tuberoses in pots for 
forcing. Begin to propagate greenhouse plants by cuttings ; also 
coleuses by cuttings in heat, and chrysanthemums in moderate heat, 
potting them off as soon as rooted. 

Flower Garden and Shrubbery. — In the last week, sow hardy 
annuals in the borders, with biennials that flower the first season, 
as also perennials. Plant anemone and ranunculus roots; plant 
the corms of gladiolus. Transplant from the nursery to their final 
sites annuals sown in autumn, with biennials and herbaceous plants. 
Propagate perennials from root-slips and offsets. Protect tulips, 
hyacinths, and choice flowers from severe weather. Continue to 
propagate the finer sorts of dahlias, both by cuttings and by division 
of the roots. Finish the pruning of all deciduous trees and hedges 



420 EPITOME OF GAKDENING. 

as soon as possible. Attend to the dressing of shrubberies ; lay 
turf-edgings, and regulate the surface of gravel walks. 

April. 

Kitchen Garden. — Sow asparagus, sea-kale, Turnip-rooted beet, 
salsafy, scorzonera, skirret, carrots, and onions on heavy soils ; also 
marrow peas, Longpod and Windsor beans, turnips, spinach, celery, 
Enfield Market cabbage, savoys, Brussels sprouts, and German 
greens, for succession. Sow broccoli and kidney beans both in 
the second and in the last week, and lettuces and small salads 
twice or thrice during the month ; sow angelica, caraway, also 
all sweet herbs, if not done last month. Sow vegetable marrow. 
Plant cauliflower, cabbages, sea-kale, lettuce ; and finish the plant- 
ing of the main crops of potatos ; divide and replant artichokes. 
Propagate all sorts of pot-herbs, and attend to the hoeing and 
thinning of spinach, onions, turnips, &c. Earth up cabbages, 
cauliflower, peas, beans, and early potatos. Stake up peas ; blanch 
sea-kale and rhubarb in the open air, by covering with straw or 
leaves. 

Fruit Garden. — If vines have been neglected to be pruned, rub 
off the buds that are not wanted; this is safer than pruning now. 
Protect the finer sorts of fruit trees on the walls. The hardier 
orchard-house fruits should now be moved outdoors under temporary 
awnings, to give the choicer fruits more space, — the roots being 
protected by plunging the pots. Mulch all newly-planted fruit 
trees, watering abundantly in dry weather. 

Farcing. — Continue the preparation of succession beds and pits 
for cucumbers and melons. Sow basil in slight heat ; pot and push 
on tomatos and capsicums. Attend to the routine culture of the 
pinery, giving water and air when necessary. In the forcing-houses, 
from the variable state of the weather, considerable vigilance is 
required in giving air. Keep down red spider (Acarus) in the more 
advanced houses by frequent syringings and a well-moistened atmo- 
sphere. Continue the usual operations of disbudding and thinning 
of fruit, and take care to keep up the proper temperatures. 

Plant Houses. — Still sow tender annuals if required; sow cinerarias 
and primulas. Proceed with all necessary shiftings. Propagate rare 
and fine plants by cuttings or grafting ; increase bouvardias by 
cuttings, and grow on for winter flowering. Pot off tender annuals, 
and cuttings of half-hardy greenhouse plants put in during Feb- 
ruary to get them well established for use in the flower garden. 
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Flower Garden and Shrubbery. — Sow main or successional crops 
of annuals of all sorts — half-hardy annuals in warm borders, or on 
slight hotbeds. Biennials and perennials should be sown before 
the middle of the month. Plant out gladioli, if not done, tigridias, 
and fine stocks. Finish the transplanting of herbaceous plants by 
the end of the first week. Protect stage auriculas and hyacinths 
from extremes of every description of weather ; and tulips from 
hoar-frosts and heavy rains. Plant out tender deciduous trees and 
shrubs raised in pots ; plant out tea-roses, mulching the roots. 
Remove part of the coverings of all tender shrubs and plants in the 
first week, and the remainder at the end of the month. Form and 
repair lawns and grass walks, by laying turf and sowing perennial 
grass-seeds ; mow the lawns frequently ; plant evergreens. 

May. 

Kitchen Garden. — Sow Pine-apple or Nutting's beet in the first 
week, small salads every week, radishes and lettuces thrice, 
spinach once a fortnight, carrots and onions for late drawing, 
kidney beans in the first week and together with scarlet runners 
in the last fortnight ; endive for an early crop ; also peas and Long- 
pod and Windsor beans, cauliflowers, Early York or Little Pixie cab- 
bages, Brussels sprouts, boreeole, broccoli, savoys, Buda kale, and 
German greens, for late crops. Sow anise and basil on a warm border ; 
and borage and parsley on open spots. Sow vegetable marrows and 
hardy cucumbers on a warm border in the last week ; sow cardoons 
in trenches, or (in the north) in pots under glass shelter ; sow 
chicory for salading. Plant asparagus. Continue hoeing and earth- 
ing up the several crops. 

Fruit Garden, — Disbud peaches, nectarines, and other early trees 
against the walls ; also attend to the thinning of fruit. Give occa- 
sional washings with the engine to keep down insects. Pick cater- 
pillars from gooseberries and wall trees on their first appearance. 
Remove from raspberries and strawberries all suckers and runners 
that are not wanted. 

Forcing. — Plant melons and cucumbers, and some basil, on the 
hotbeds prepared for vegetables in February, and now free. Plant 
out vegetable marrows and pumpkins on dung-ridges, under hand- 
glasses. Sow late crops of cucumbers and melons. Continue the 
routine culture of the pinery, shifting those intended for autumn 
and winter fruiting ; give abundance of heat and water, keeping 
down insects. 
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Plant Houses. — Turn out hardy plants about the middle, and the 
more tender at the latter end of the month. Sow tender annuals 
for succession, potting and shifting those sown at an earlier period ; 
sow cinerarias for succession ; and a few hardy annuals and ten- 
week stock, &c, for late crops. Pot off all rooted cuttings. Put 
in cuttings of the different desirable species which are now fit for 
that purpose. Plant out in rich soil Richardias, to be potted up in 
autumn for flowering. 

Flower Garden. — Sow annuals for succession in the last week, 
also biennials' and perennials in the nursery compartment, for 
planting out next year. Propagate plants of which more stock is 
required, either by cuttings or by dividing the roots. Plant out, 
during the last week, dahlias, hardy pelargoniums, stocks, and cal- 
ceolarias, protecting the dahlias from slight frosts. By the end of 
the month, masses of the following plants may be formed with 
safety in warm localities: — pelargonium, heliotropium, fuchsia, 
petunia, nierembergia, salvia, verbena, bouvardia, and lobelia. 
Protect tulips, ranunculuses, and anemones from the mid-day sun, 
and from rains and winds. Remove the coverings from all tender 
plants in the open air. 

Shrubbery. — Transplant all kinds of evergreens, this month and 
September being the proper seasons. The rarer conifers should 
be planted now and in June, after they have commenced to grow. 
Proceed with the laying down of lawns and gravel* walks ; and keep 
the former regularly mown. 

June. 

Kitchen Garden. — Sow kidney beans for succession ; also the 
wrinkled marrow peas, and Seville Longpod, and Windsor beans for 
late crops. Sow salading every ten days ; also carrots, onions, 
and radishes for drawing young ; and chicory for salads ; sow endive 
for a full crop. In the first week sow Early Munich and Yellow Fin- 
land turnips for succession, and in the third week for a full autumn 
crop. Sow scarlet and white runner beans for a late crop, and 
cabbages for coleworts. Make up successions! mushroom beds early 
in the month. Plant full crops of broccoli, Brussels sprouts, savoys, 
German greens, leeks, and early celery, with successional crops of 
cabbage and cauliflower. In the first fortnight of the month, plant 
hardy cucumbers for pickling, in a warm border, placing hand- 
glasses over them towards the end of the month. Plant out 
capsicums on a warm border (south of England), also tomatos 
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along the bottom of a south wall. Pull and store winter onions, if 
ripe. 

Fruit Garden. — Train and prune the summer shoots of wall and 
trellis and other trained trees. Mulch and water fruit trees and 
strawberries in dry weather, desisting when the fruit begins to ripen. 
Net over cherry-trees. Destroy aphides and other insects by 
syringing with tobacco water, or by fumigating, or by dusting with 
tobacco powder. 

Forcing. — Proceed with planting melons and cucumbers raised 
from seeds and cuttings, for late crops. Keep up the necessary 
temperatures for the ripening of the various fruits. Continue the 
routine operations in the pinery ; but, if very large-sized fruit is 
desired, remove the suckers from the stem, and apply heat and water 
in abundance. Shift suckers and succession plants in the beginning 
and middle of the month, as the state of the plants may require. The 
other forcing-houses must still have the necessary heat, but little 
water and abundance of air must be given to those wherein the 
fruit is beginning to ripen, and those in which the fruit is past 
ought to be constantly under a system of thorough ventilation. 

Plant Houses. — These will now be occupied with tender green- 
house plants and annuals, and the more hardy plants from the stove. 
Shift, repot, and propagate all plants that are desirable. Sow fragrant 
or showy annuals, to flower in pots during winter ; and grow on a 
set of decorative plants for the same object. 

Flower Garden. — Plant out dahlias and other tender subjects if 
risk of frost is past. Take up bulbs and tuberous roots, and dry 
them in the shade before removing them to the store-room. Fill 
up with annuals and greenhouse plants those beds from which the 
bulbs and roots have been raided. After this season, keep always 
a reserve of annuals in pots, or planted on beds of thin layers of 
fibrous matter, so as to be readily transplanted. Layer carnations 
and pipe pinks in the end of the month. Keep the lawns closely 
mown. 

July. 

Kitchen Garden. — "Watering will be necessary in each depart- 
ment, if the weather is hot and dry. In the first week, sow peas 
for the last crop of the season ; also Mammoth Longpod beans, and 
French beans. In the last week, sow Yellow Finland turnip for a 
full winter crop, spinach for an early winter supply, and Enfield 
Market or Winnigstadt cabbage for early summer use. Sow endive, 
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for autumn and winter use, in the beginning and end of the month ; 
also successional crops of lettuce and small salads. Make up succes- 
sion^ mushroom beds. Plant full crops of celery, celeriac, endive, 
about the middle and end of the month ; late crops of broccoli, 
cauliflower, and coleworts in the last week. Gather and dry medi- 
cinal and pot herbs ; also propagate these by slips and cuttings. 

Fruit Garden. — Continue the pruning and training of wall and 
espalier trees, and the destruction of noxious insects. Plant straw- 
berries in pots for forcing next winter, and make new beds out of 
doors as soon as well-rooted runners can be obtained. Propagate 
the different sorts of stone fruit trees, by budding on other trees, or 
on prepared stocks. Gather fruits of all kinds as they ripen. 

Forcing. — Prune melons and cucumbers, giving air and water, 
and maintaining heat, &c Continue the routine treatment in the 
pinery, but withhold water when the fruit begins to ripen ; push 
on the growth of the suckers on old plants, which will materially 
advance the fruiting period. The forcing-houses ought to have 
abundance of fresh air and moisture, along with the necessary heat. 

Plant Houses. — Ventilation will be necessary to keep down exces- 
sive heat; and attention must be paid to potting, shifting, and 
putting in cuttings, and giving abundance of water to the potted 
plants, both indoors and out. Sow calceolarias ; shift heaths, if 
they require it ; cut down pelargoniums past flowering, and plant the 
cuttings. 

Flower Garden and Shrubbery. — Take up the remaining tuber- 
ous roots, such as anemones, ranunculuses, &c. , by the end of the 
first week ; fill up their places, and any vacancies that may have 
occurred, with annuals or bedding plants from the reserve ground. 
Repot auriculas, and sow auricula seed in boxes under glass. Pro- 
pagate herbaceous and other plants that have gone out of flower, 
by means of cuttings and slips, especially those required for spring 
bedding; propagate also the various summer bedding plants in- 
creased by cuttings. Increase roses and American shrubs, by layer- 
ing, budding, or cuttings, and go on with the layering of carnations 
and picotees. Stake and tie up dahlias and strong herbaceous plants. 

August. 

Kitchen Garden. — Sow winter and spring spinach in the begin- 
ning and about the end of the month ; parsley and winter onions, 
for a full crop, in the first week ; cabbages about the middle of the 
month, for planting out in spring ; cauliflower in the first half 
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(Scotland) and in the second half (England) of the month ; Hardy 
Hammersmith and Brown Cos lettuce in the first and last week ; 
small salads occasionally ; and Black Spanish radish, for winter 
crops. Plant out kales and broccoli for late crops ; plant celery 
(earthing up the advancing crops as required), endive for succession, 
and a few coleworts. Take up shallots, garlic, &c. 

Fruit Garden. — Proceed in training and regulating the summer 
shoots of all fruit trees as directed for the last three months. Net 
up, in dry weather, gooseberry and currant bushes, to preserve the 
fruit till late in the autumn. Make new strawberry beds if required. 
Preserve the ripening fruits on the wall and other trees from in- 
sects, and destroy wasp nests. Gather fruits as they ripen. 

Forcing. — The routine of cultivation in hotbeds and pits may be 
continued. Sow, and propagate by cuttings, in the beginning of the 
month, cucumbers, to be afterwards grown in hot-water pits, or in 
boxes in the front of the pine-stove, for a winter crop. Make up 
mushroom beds for winter crop. In the pinery most of the sum- 
mer fruit will be cut by the middle of the month, when a general 
shifting of succession plants will take place ; as also a potting of 
suckers ; but these will be strengthened by being allowed to remain 
on the old plants until the end of the month. In the forcing- 
houses, where the crops are past, part of the sashes may be removed, 
so as to permit thorough ventilation. 

Plant Houses. — Attend to the propagation of all sorts of green- 
house plants by cuttings, and to the replacing in the greenhouse and 
stoves the more tender species, by the end of the month in ordinary 
seasons, but in wet weather in the second week. Sow half-hardy 
annuals, as Nemophila, Collinsia, Schizanthus, Rhodanthe, &c, to 
flower during winter. 

Flower Garden and Shrubbery. — Sow in the second i.nl the last 
week, on a warm border of a light sandy soil, with an east as- 
pect, any free-flowering hardy annuals as Silene pendula, Nemophila, 
&c, for planting in spring ; and auricula and primula seeds in pots 
and boxes. Propagate all sorts of herbaceous plants by rooted slips ; 
layer chrysanthemums ; take off layers of carnations, picotees, and 
pansies. Plant cuttings of bedding plants, and of bedding pelar- 
goniums in boxes for convenience of removal. Layer the tops of 
chrysanthemums, to obtain dwarf flowering plants. Transplant 
evergreens in moist weather, about the end of the month ; and pro- 
pagate them by layers and cuttings. Pot Neapolitan violets for 
forcing ; or plant out on a mild hotbed. Clip box edgings. 
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September. 

Kitchen Garden. — Sow small salading for late crops ; and lettuce 
and spinach, if not done last month, for spring crops. Plant endive 
and lettuce at the foot of a south wall to stand the winter ; plant 
out cabbages from the chief autumn sowing. Plant cauliflowers on 
a warm border in spaces such as can be protected by hand-lights. 
Thin the winter spinach, when large enough, that it may have space 
to grow. If broccoli be too rank or tall to withstand the winter, 
lift and lay nearly up to the neck in the earth, the heads sloping 
towards the north. Lift onions, and lay them out to ripen on a 
dry border or gravel-walk. Lift potatos and store them. 

Fruit Garden. — Finish the summer pruning and training. Where 
the walls are heated, assist the maturing of peaches and nectarines, 
and the ripening of the young wood for next year, by fires during 
the day. Gather and lay up in the fruit-room with care the 
autumnal sorts of apples and pears. Prepare borders and stations 
for fruit trees during dry weather. Plant strawberries for a main 
crop. Repot orchard-house trees, disrooting if necessary. 

Forcing. — Take care that late melons and cucumbers be not in- 
jured by getting too much water, and too little air. Sow a few 
kidney beans for an early forced croj$. In the pinery at once take 
off and pot all strong suckers not done last month ; the remainder 
may be taken off at the end of the month, and planted in old tan in 
a frame or pit. Expel damp, and assist the ripening of late grapes and 
peaches, with fires during the day. Prune early vines and peaches. 

Plant Houses. — The various pot plants should now be put in 
their winter quarters. Keep up moderate temperatures in the 
stove, and merely repel frosts in the greenhouse, guarding against 
damp, by ventilation and by the cautious use of water. Pot hya- 
cinths, tulips, and other bulbs for forcing; and propagate half-hardy 
plants by cuttings. 

Flower Garden, &c. — Sow in the beginning of this month all 
half-hardy annuals required for early flowering ; also mignonette 
in pots, thinning the plants at an early stage ; the different species 
of primula ; and the seeds of such plants as, if sown in spring, 
seldom come up the same season, but if sown in September and 
October, vegetate readily the succeeding spring. Put in cuttings 
of bedding pelargoniums in boxes, which may stand outdoors ex- 
posed to the sun, but should be sheltered from excessive rains. 
Continue the propagation of herbaceous plants, taking off the layers 
of carnations, picotees, pansies, and chrysanthemuns, by the end 



CALENDAR FOR GREAT BRITAIN. 427 

of the month ; choice carnations and picotees may be potted and 
wintered in cold frames if the season is wet and ungeniaJL Plant 
evergreens ; lay and put in cuttings of most of the hard-wooded 
sorts of shrubby plants. 

Octobbk. 

Kitchen Garden. — Sow small salading and radishes in the first 
week, and lettuces in frames on a shallow hotbed for planting out 
in spring. If the winter prove mild they will be somewhat earlier 
than those sown next month or in January. Plant parsley in pots 
or boxes to protect under glass in case very severe weather occurs. 
Plant cabbages in beds or close rows till wanted in spring ; and 
cauliflowers in the last week, to receive the protection of frames, 
or a sheltered situation. Store potatos, beet, salsafy, scorzonera, 
skirret, carrots, and parsnips, by the end of the month. Band and 
earth up cardoons. 

Fruit Garden. — Such fruit trees as have dropped their leaves may 
be transplanted ; this is the best season for transplanting (though 
with care it may be done earlier), whether the leaves have fallen or 
not. Protect fig-trees, if the weather proves frosty, as soon as they 
have cast their leaves. Plant out raspberries. The orchard-house 
trees should be got under glass before the end of the month. Gather 
and store all sorts of apples and pears, the longest-keeping sorts 
not before the end of the month, if the weather be mild. 

Forcing. — Maintain the heat in hotbeds and pits by means of 
fresh dung linings. Give abundance of air in mild bright weather. 
Dress vines and peaches. Clean and repair the forcing-houses, and 
overhaul the heating apparatus to see it is in good working condi- 
tion. Plant chicory or witloef in boxes or on hotbeds for blanching. 
Sow kidney beans. Make up successional winter mushroom beds. 

Plant Houses. — Replace all sorts of greenhouse plants. Fill the 
pits with pots of stocks, mignonette, and hardy annuals for planting 
out in spring, along with many of the hardy sorts of greenhouse 
plants; the whole ought to be thoroughly ventilated, except in 
frosty weather. From this time till spring keep succulent plants 
almost without water. Sow cyclamens. Begin to force roses, hya- 
cinths, and a few other bulbs, for winter and early spring decora- 
tion. Plant hyacinths in glasses for windows. 

Flower Garden. — Sow a few pots of hardy annuals in a frame, or 
on a sheltered border, for successional spring use if required. Plant 
the greater part of the common border bulbs as hyacinths, narcissi, 
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crocuses, and early tulips, about the end of the month, with a few 
anemones for early flowering. Transplant strong plants of biennials 
and perennials to their final situations ; also the select plants used 
for spring bedding. Protect alpine plants, stage auriculas, and car- 
nations and picotees with glass frames ; and half-hardy greenhouse 
plants, such as fuchsias, &c, about the end of the month, with 
coverings of broom or spruce-fir, preferring the latter. Take up, 
dry, and store dahlias and all tender tubers in the end of the 
month ; pot lobelias and similar half-hardy plants from the open 
borders. Transplant all sorts of hardy evergreens and shrubs, 
especially in dry soils, giving abundance of water. Put in cuttings 
of all sorts of evergreens, &c Plant out the hardier sorts of 
roses. 

November 

Kitchen Garden, — Trench up all vacant ground as soon as cleared 
of its crops, leaving the surface as rough as possible. Sow Dilli- 
stone's Early peas and Early Dwarf Prolific beans, in the second 
week, for an early crop ; also in frames for transplanting. Protect 
endive, celery, artichoke, and sea-kale, with stable-litter or fern, or 
by planting the former in frames ; take up late cauliflower, early 
broccoli, and lettuces, and place them in sheltered pits or lay them in 
an open shed ; earth up celery ; manure and dress up asparagus 
beds. 

Fruit Garden. — Plant all sort of fruit trees in fine weather — the 
earlier in the month the better. Protect fig-trees. Commence 
pruning and nailing. Gather and store the latest apples and pears. 
Examine the fruit room, and remove all decayed fruit. 

Forcing. — Keep up the requisite degree of heat in hotbeds and 
pits. Cucumbers and pines, on hotbeds, will require more than 
ordinary attention, to prevent them damping off from too much 
moisture ; hence the advantage of hot- water heating. Force aspa- 
ragus, rhubarb, and sea-kale, in the mushroom-house, in pits, or in 
the open border under boxes or cases surrounded and covered by 
well-fermented stable dung and leaves. Sow Early Horn carrot ; 
also kidney beans and radishes, on hotbeds. In the forcing-houses 
prune and train the trees ; fork over and dress the borders of such 
houses as have not been already done. 

Plant-Houses. — The directions for the greenhouse and conser- 
vatory in January apply also to this month generally. Continue the 
forcing of roses, hyacinths, &c. 



CALENDAR FOR GREAT BRITAIN. 429 

Flower Garden, &c. — Plant dried tubers of border flowers, but the 
finer sorts had better be deferred till spring. Plant tulips in the 
early part of the month. Put in cuttings of bedding calceolarias, 
choosing the shoots that will not run up to flower. Protect such 
half-hardy plants as are not already sheltered. Plant deciduous 
trees and shrubs so long as the weather continues favourable, and 
before the soil has parted with the solar heat absorbed during sum- 
mer. Dig and dress such flower borders and shrubberies as may 
now be cleared of annuals and the stems of herbaceous plants. 

December. 

Kitchen Garden. — Collect and smother-burn all vegetable refuse, 
and apply it as a dressing to the ground. Sow a few peas and 
beans, in case of accident to those sown in November, drawing up 
the soil towards the stems of those which are above ground as a 
protection ; earth up celery ; blanch endive with flower-pots ; sow 
radishes in a very sheltered place. Attend to trenching and digging 
in dry weather. 

Fruit Garden. — Plant all sorts of fruit trees in mild weather. 
Proceed with pruning and nailing wall-trees. Examine the fruit- 
room every week, removing promptly all decaying fruit. 

Forcing. — The same degree of attention to hotbeds and pits will be 
necessary as in the last month. Continue the forcing of asparagus, 
rhubarb, and sea-kale, in pits and in the mushroom-house. Proceed 
with the usual routine of culture commenced last month. Make 
the necessary preparations to begin forcing early or succession crops 
by the last week of this or the first of next month. 

Plant-Rouses, Frames, &c. — Carnations andpicotees in pots must 
be kept rather dry to prevent damping off. Heaths and Australian 
plants must be very sparingly watered, and kept with only fire heat 
enough to repel frost. 

Flower Garden, dbc. — Plant shrubs in opan weather. Prune 
hardy roses and other hardy shrubs. Sweep and roll the lawns, 
and put in repair the gravel-walks, keeping the surface frequently 
rolled. 



CHAPTER X. 

Calendar of Garden Operations 
For the United States, latitude of New York. 

The accompanying brief calendarial directions have been furnished by Mr 
Peter Henderson, florist, Jersey City. 

January. 

Flovoer Garden and Greenhouse. — Little is to be done in either. In the 
greenhouse care must be used to protect against frost. "Ventilate but little, 
and with care ; raise the ventilating sash only high enough to let the heated 
air from the greenhouse drive back the outer air so as not to chill the plants. 
To destroy the red spider, syringe the plants copiously at night, and splash 
the paths with water. The aphis, or " green fly," must also be destroyed ; 
tobacco may be used. At this season roses, grape vines, and other plants are 
often affected by mildew ; an effectual remedy is to paint the hot-water pipes 
with a mixture of sulphur and lime, put on as thick as ordinary whitewash, 
once each week until it is checked ; but care must be taken not to apply it 
on any surface at a higher temperature than 212*. Hyacinths and other 
bulbs that have been kept in a cellar or other dark cool place may now be 
brought into the light of the greenhouse or sitting room, provided they have 
filled the pots with roots. If they are not well rooted, leave them until they 
are, or select such of them as are best, leaving the others. In the outside 
flower garden little can be done except that shrubs may be pruned, or new 
work, such as making walks or grading, performed, if weather permits. 

Fruit Garden.— Pruning, staking up, or mulching can be done if the 
weather is such that the workmen can stand out. No plant is injured by 
being pruned in cold weather. 

Grapery.— Graperies used for the forcing of foreign grapes may be started, 
beginning at a temperature of 60° at night, with 10° or 15° higher during the 
day. The borders must be covered sufficiently deep with leaves or manure 
to prevent the soil from freezing, as it would be destruction to the vines to 
start the shoots if the roots were frozen ; hence, when forcing is begun in 
January, the covering should be put on in November, before severe frosts 
begin. 

Vegetable Garden.— But little can be done in the Northern States except 
to prepare manure, and get sashes, tools, Ac, in working order; but in 
sections of the country where there is little or no frost the hardier kinds of 
seeds and plants may be sown and planted, such as asparagus, cabbage, 
cauliflower, carrot, leek, lettuce, onion, parsnip, peas, spinach, turnip, Ac. 
In any section where these seeds can be sown in open ground, it is an indica- 
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tion that hotbeds may be started for the sowing of such tender vegetables as 
tomatos, egg and pepper plants, &c. ; though, unless in the extreme Southern 
States, hotbeds should not be started before the beginning or middle of 
February. 

February. 

Flower Garden and Greenhouse.— The directions for January will in the 
main apply to this month, except that now some of the hardier annuals may 
be sown in hotbed or greenhouse, and also the propagation of plants by 
cuttings may be done rather better now than in January, as the greater 
amount of light gives more vitality to the cutting. 

Fruit Garden. — But little can be done in most of the Northern States as yet, 
and in sections where there is no frost in the ground, it is likely to be too 
wet to work ; but in many Southern States this will be the best month for 
planting fruit trees and plants of all kinds, particularly strawberries, rasp- 
berries, blackberries, pear and apple trees, while grape vines will do, though 
they will also do well quite a month later. 

Grapery. — The graperies started last month at 50° at night may now be 
increased to 60°, with a correspondingly higher day temperature. Great care 
must be taken to syringe the leaves thoroughly at least once a day, and to 
deluge the paths with water, so as to produce a moist atmosphere. Faint 
the hot-water pipes with sulphur mixture, as recommended in January. 

Vegetable Garden. — Leaves from the woods, house manure, or refuse hops 
from breweries may be got together towards the latter part of this month, 
and mixed and turned to get " sweetened " preparatory to forming hotbeds. 
Cabbage, lettuce, and cauliflower seeds, if sown early this month in hotbed 
or greenhouse, will make fine plants if transplanted into hotbed in March. 
This is preferable to the use of fall-sown plants. Manure that is to be used 
for the crop should be broken up as fine as possible, for the more completely 
manure of any kind can be mixed with the soil the better the crop will be, 
and, of course, if it is dug or ploughed in in large unbroken lumps it cannot 
be properly commingled. 

March. 

Flower Garden and Greenhouse. — The long days and bright sunshine will 
now begin to tell on the plants under glass. Examine all plants that are 
vigorous and healthy; if the roots have matted the "ball" of earth they 
must be shifted into a larger-sized pot. Plants from cuttings struck last 
month may now be shifted, and the propagation of all plants that are likely 
to be wanted should be continued. Hardier kinds of annuals may be sown ; 
it is best done in shallow boxes, say 2 inches deep. Lawns can be raked off 
and mulched with short manure, or rich garden earth where manure cannot 
be obtained. Flower beds on light soils may be dug up so as to forward the 
work of the coming busy spring season. 

Fruit Garden. — In many sections, planting may now be done with safety, 
provided the soil is light and dry, but not otherwise. Again at this season, 
although a tree or plant will receive no injury when its roots are undisturbed 
in the soil, should a frost come after planting, the same amount of freezing 
will and very often does greatly injure the plant if the roots are exposed. 

Grapery. — The grapery started in January will have set its fruit, which 
should be thinned by one-third. The temperature may now be farther ad- 
vanced to 70° at night, with 15* higher in the daytime. The same precautions 
must be used against mildew and insects as given in January. Graperies 
wanted for succession may be started in February or this mouth. 
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Vegetable Garden.— Thin is a busy month. In localities where the frost Is 
out of the ground, if it is not wet, seeds of the hardier vegetables can be 
sown. The list of seeds given for the Southern States in January may now 
be used at the North, while for most of the Southern States tender vege- 
tables, such as egg plant, okra, sweet potatos, melon, squash, potatos, 
tomato3, &c., may be sown and planted. Hotbeds must now be all started. 

April. 

Flower Garden and Greenhouse.— -Window and greenhouse plants require 
more water and ventilation. Due attention must be paid to shifting well- 
rooted plants into larger pots ; and, if space is desired, many kinds of hardier 
plants can be safely put out in cold frames. Towards the end of the month 
it may be necessary to slightly shade the glass of the greenhouse. All her- 
baceous plants and hardy shrubs may be planted in the garden. The cover- 
ing of leaves or litter should be taken off bulbs and tender plants that were 
covered up for winter, so that the beds can be lightly forked and raked. Sow 
tender annual flower seeds in boxes inside. - 

Fruit Garden. — Strawberries that have been covered up with straw or 
leaves should be relieved around the plants, leaving the covering between 
them. Raspberries, grape vines, Ac., that have been laid down, may now be 
uncovered and tied up to stakes or trellises, and all new plantations of these 
and other fruits may now be made. 

Vegetable Garden.— Asparagus, rhubarb, spinach, Ac., should be uncovered, 
and the beds hoed or dug lightly. Hardier sorts of vegetable seeds and 
plants, such as beets, cabbage, cauliflower, celery, lettuce, onions, parsley, 
parsnip, peas, potatos, radishes, spinach, turnip, Ac., should all be sown or 
planted by the middle of the month if the soil is dry and warm, and in all 
cases, where practicable, before the end of the month. It is essential, in 
sowing seeds now, that they be well firmed in the soil. Any who expect to 
get early cabbage, cauliflower, lettuce, or radishes, while planting or sowing 
is delayed until the time of sowing tomato and egg plant in May, are sure to 
be disappointed of a full crop. 

May. 

Flower Garden and Greenhouse.— Window and greenhouse plants should be 
in their finest bloom. Firing may be entirely dispensed with, though care 
must still be exercised in ventilating. Every precaution must be used to 
keep the air moist. "Moss culture" may be tried, the common sphagnum 
or moss of the swamps, mixed with one-twentieth of its bulk of bone-dust, 
being laid as a mulch on the top of the earth of the flower-pots ; its effect is 
to shield the pots from the sun, and at the same time stimulate the roots to 
come to the surface. By the end of the month all of the plants that are 
wanted for the summer decoration of the flower border may be planted out, 
first loosening a little the ball of earth at the roots. If the weather is dry, 
water freely after planting. When the greenhouse is not to be used during 
the summer months, camellias, azaleas, and plants of that character should 
be set out of doors under partial shade ; but most of the other plants usually 
grown in the conservatory or window garden in winter may be set in the 
open border. Flower beds should be kept well hoed and raked, to prevent 
the growth of weeds next month. Lawns should be mown, and the edgings 
trimmed. Pelargoniums, pinks, monthly roses, and all the half-hardy kinds of 
flowering plants should be planted early ; but coleus, heliotrope, and the 
more tender plants should be delayed until the end of the month. Annuals 
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that have been sown in the greenhouse or hotbed may be planted out, and 
seeds of such sorts as mignonette, sweet alyssum, phlox Drummondii, portu- 
laca, &c, may be sown in the beds or borders. 

Fruit Garden. — The hay or leaf mulching on the strawberry beds should 
be removed and the ground deeply hoed, after which it may be placed on 
again to keep the fruit clean and the ground from drying. Where it has not 
been convenient before, most of the smaller fruits may yet be planted during 
the first part of the month. Tobacco dust will dislodge most of the nume- 
rous kinds of slugs, caterpillars, or worms that make their appearance on the 
young shoots of vines or trees. 

Vegetable Garden.— Attention should be given to new sowings and plantings 
for succession. Crops sown last month will have to be thinned out if large 
enough. Hoe deeply all transplanted crops, such as cabbage, cauliflower, 
lettuce, &c. Tender vegetables, such as tomatos, egg and pepper plants, 
sweet potatos, Ac, can be planted out. Seeds of Lima beans, sweet corn, 
melon, okra, cucumbers, <fec., should be sown; and for succession peap, 
spinach, lettuce, beans, radishes, &c, every ten days. 

June. 

Flower Garden and Greenhouse. — Tropical plants can now be used to fill 
up the greenhouse during the summer months. It should be well shaded, 
and fine specimens of fancy caladiums, dracsenas, coleus, crotons, palms, 
ferns, and such plants as are grown for the beauty of their foliage, will make 
a very attractive show. The " moss culture " will be found particularly 
valuable for these plants. Hyacinths, tulips, and other spring bulbs may be 
dug up, dried, and placed away for next fall's planting, and their places filled 
with bedding plants, such as coleus, achyranthes, pelargoniums, and the 
various white and coloured-leaved plants. It will be necessary to mow the 
lawn once a week. 

Fruit Garden— The small fruits should be mulched about the roots, if this 
has not yet been done. Grape vines outside as well as in should be dis- 
budded. 

Vegetable Garden. — Beets, beans, carrots, corn, cucumbers, lettuce, peas, 
and radishes may be sown for succession. This is usually a busy month, as 
many crops have to be gathered, and, if hoeing is not promptly seen to, weeds 
are certain to give great trouble. Tomatos should be tied up to trellises or 
stakes if fine-flavoured and handsome fruit is desired, for if left to ripen on 
the ground they are apt to have a gross earthy flavour. 

July. 

j* lower Garden and Greenhouse. — Watering, ventilating, and fumigating 
(or the use of tobacco in other forms for destruction of aphides) must be 
attended to. The atmosphere of the greenhouse must be kept moist. Watch 
the plants that have been plunged out of doors, and see if any require re- 
potting. All plants that require staking, such as dahlias, roses, gladioli, 
and many herbaceous plants, should now be looked to. Carnations and other 
plants that are throwing up flower stems, if wanted to flower in winter, 
should be cut back, that is, the flower stems should be cut off to say 5 inches 
from the ground. 

Fruit Garden. — If grape vines show any signs of mildew, dust them over 
with dry sulphur, selecting a still warm day. The fruit having now been 
gathered from strawberry plants, if new beds are to be formed, the system 
of layering the plants in small pots is the best. Where apples, pears, peaches, 
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grapes, &c, have set fruit thickly, thin out at least one-half to two-thirds of 
the young fruit. 

Vegetable Garden.— The first ten days of this month will yet be time enough 
to sow sweet com, beets, lettuce, beans, cucumbers, and ruta-baga turnips. 
Such vegetables as cabbage, cauliflower, celery, Ac., wanted for fall or winter 
use, are best planted this month, though in some sections they will do later. 
Keep sweet potatos hoed to prevent the vines rooting at the joints. 

August, 

Flower Garden and Greenhouse.— But little deviation is required in these 
departments from the instructions for July. 

Fruit Garden. — Strawberries that have fruited will now be making 
"runners" or young plants. These should be kept cut off close to the old 
plant, so that the full force of the root is expended in making the " crowns " 
or fruit buds for next season's crop. If plants are required for new beds, only 
the required number should be allowed to grow, and these should be layered 
in pots as recommended in July. The old stems of raspberries and black- 
berries that have borne fruit should be cut away, and the young shoots 
thinned to three or four canes to each hill or plant. If tied to stakes and 
topped when 4 or 5 feet high, they will form three or four branches on a cane, 
and will make stronger fruiting plants for next year. 

Vegetable Garden. — floe deeply such crops as cabbage, cauliflower, and 
celery. The earthing up of celery this month is not to be recommended. 
Onions in many sections can be harvested. The proper condition is when the 
tops are turning yellow and falling down. They are dried best by placing 
them in a dry shed in thin layers. Sow spinach for fall use, but not yet 
for the winter crop. Red top, white globe, and yellow Aberdeen turnips 
should now be sown ; ruta-baga turnips sown last month will need thinning, 
and in extreme Southern States they may yet be sown. 

September. 

Flower Garden and Greenhouse.— The flower beds on the lawn should be at 
their best. If planted in " ribbon lines " or " massing," strict attention must 
be given to pinching off the tops, so that the lines or masses will present an 
even surface. Tender plants will require to be put in the greenhouse or 
housed in some way towards the end of this month ; but be careful to keep 
them as cool as possible during the day. Cuttings of bedding plants may 
now be made freely if wanted for next season, as young cuttings rooted in 
the fall make better plants for use next spring than old plants, in the case 
of such soft-wooded plants as pelargoniums, fuchsias, verbenas, heliotropes, 
Ac; with roses and plants of a woody nature, however, the old plants 
usually do best. Dutch bulbs, such as hyacinths, tulips, crocus, Ac, and 
most of the varieties of lilies, may be planted. Violets that are wanted for 
winter flowering will now be growing freely, and the runners should be 
trimmed off. Sow seeds of sweet alyssum, candytuft, daisies, mignonette, 
pansies, &c. 

Fruit Garden. — Strawberry plants that have been layered in pots may yet 
be planted, or in southern districts the ordinary ground layers can be planted. 
The sooner in the month both are planted the better crop they will give next 
season ; and, as these plants soon make runners, it will be necessary to trim 
them off. Attend to raspberries and blackberries as advised for last month, 
if they have not already been attended to. 

Vegetable Garden. — If cabbage, cauliflower, and lettuce are wanted to plant 
in cold frames, the seed should be sown from about the tenth to the twentieth 
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of this month ; but judgment should be exercised, for, if sown too early, 
cabbage and cauliflower are apt to run to seed.' The best date for latitude of 
New York is September 15th. The main crop of spinach or sprouts that is 
wanted for winter or spring use should be sown about the same date. The 
earth should be drawn up to celery with a hoe preparatory to earthing up 
with a spade. Onions that were not harvested and dried last month must 
now be attended to. Turnips of the early or flat sorts may yet be sown the 
first week of this month in the Northern States, and in the South from two 
to four weeks later. 

October. 

Flower Garden and Greenhouse.— In northern sections of the United States, 
tender plants that are still outside should be got under cover as early as 
possible. Delay using fire heat as long as possible, unless the nights become 
so cold as to chill the plants inside the house. Roses, carnations, camellias, 
azaleas, pelargoniums, and the hardier sorts of plants will do better if placed 
in a cold frame or pit until the middle of November than they would in an 
ordinary greenhouse. Look out for insects. Fall bulbs of all kinds may be 
planted. Take up summer-flowering bulbs and tubers, such as dahlias, 
tuberoses, gladioli, cannas, caladiums, tigridias, and dry them off thoroughly, 
stowing them away afterwards in some place free from frost and moisture 
during winter. 

Fruit Garden.— Strawberries that have been grown from pot-grown layers 
may yet be planted in Southern States ; keep the runners trimmed off. Fruit 
trees and shrubs may be set out ; but, if planting is deferred to the last of 
the month, the ground around the roots should be mulched to the thickness 
of 8 or 4 inches with straw, leaves, or rough manure, as a protection against 
frost. 

Vegetable Garden.— Celery will now be in full growth, and will require 
close attention to earthing up, and during the last part of the month the first 
lot may be stored away in trenches for winter. All vegetable roots not 
designed to be left in the ground during the winter should be dug up, such 
as beets, carrots, parsnips, sweet potatos, &c. The cabbage, cauliflower, 
and lettuce plants grown from seed sown last month should be pricked out 
in cold frames. If lettuce is wanted for winter use, it may now be planted 
in the greenhouse or cold frame, and will be ready for use about Christmas. 
If asparagus or rhubarb is wanted for winter use, it should be taken up and 
stowed away in pit, frame, shed, or cellar for a month or two. It may then 
be taken into the greenhouse and packed closely together under the stage, 
and will be fit for use from January to March, according to the temperature 
of the house. 

November. 

Flower Garden and Greenhouse. — Plants intended to be grown inside should 
now all be indoors. Keep a sharp look out for cold snaps, as they come very 
unexpectedly in November, and many plants are lost thereby. In cases 
where it is not convenient to use fire heat, 5° to 10° of cold can be resisted 
by covering the plants over with paper, and by using this before frost has 
struck the plants valuable collections may be saved. When fire heat is freely 
used, be careful to keep up the proper amount of moisture by sprinkling the 
paths with water. Little can be done in the flower garden, except to clean 
off all dead stalks, and straw up tender roses, vines, &c., and, wherever 
there is time, to dig up and rake the borders, as it will greatly facilitate 
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spring work. Cover up all beds in which there are hyacinths, tulips, and 
other bulbs with a litter of leaves or straw to the depth of 2 or 8 inches. If 
short thoroughly-decayed manure can be spared, a good sprinkling spread 
over the lawn will help it to a finer growth next spring. 

Fruit Garden.— Strawberry beds should be covered (in cold sections) with 
hay, straw, or leaf mulching, to a depth not exceeding 8 inches. Fruit trees 
and grape vines generally should be pruned ; and, if the wood of the vine is 
wanted for cuttings, or scions of fruit trees for grafts, they should be tied in 
small bundles and buried in the ground until spring. 

Vegetable Garden.— Celery that is to be stored for winter use should be put 
away before the end of the month in all sections north of Virginia ; south 
of that it may be left in most places where grown throughout the winter 
if well covered up. The stalks of the asparagus plants should be cut off, and 
burned if there are berries on them, as the seeds scattered in the soil some- 
times produce troublesome weeds. Mulch the beds with 2 or 8 inches of 
rough manure. All vegetable roots that are yet in the ground, and not 
designed to be left there over winter, must be dug up in this latitude before 
the middle of the month, or they may be frozen in. Cover up onions, 
spinach, sprouts, cabbage, or lettuce plants with a covering of 2 or 8 inches 
of leaves, hay, or straw, to protect them during the winter. Cabbages that 
have headed may usually be preserved against injury by frost until the 
middle of next month, by simply pulling them up and packing them closely 
in a dry spot in the open field with the heads down and roots up. On 
approach of cold weather in December they should be covered up with leaves 
as high as the tops of the roots, or, if the soil is light, it may be thrown over 
them, if leaves are not convenient. Cabbages will keep this way until 
March if the covering has not been put on too early. Plough all empty 
ground if practicable, and, whenever time will permit, do trenching and 
subsoiling. Cabbage, cauliflower, and lettuce plants that are in frames 
should be regularly ventilated by lifting the sashes on warm days, and on the 
approach of very cold weather they should be covered with straw mats or 
shutters. In the colder latitudes, and even in the Middle States, it is 
absolutely necessary to protect cauliflower in this way, as it is much more 
tender than cabbage and lettuce plants. 

December. 

Flotoer Garden and Greenhouse.— Close attention must be paid to protect- 
ing all tender plants, for it is not uncommon to have the care of a whole 
year spoiled by one night's neglect. Vigilance and extra hot fires will have 
to be kept up when the thermometer falls to 84° or 86° in the parlour or con- 
servatory. It is well to set the plants under the benches or on the walks of the 
greenhouse ; if they are in the parlour, move them away from the cold point 
and protect them with paper; this will usually save them even if the ther- 
mometer falls to 24° or 26°. Another plan in the greenhouse is to dash water 
on the pipes or flues, which causes steam to rise to the glass and freeze there, 
stopping up all the crevices. With plants outside that require strawing up 
or to be mulched, this will have now to be finished. 

Fruit Garden.— In sections where it is an advantage to protect grape vines, 
raspberries, &c, from severe frost, these should be laid down as close to the 
ground as possible, and covered with leaves, straw, or hay, or with a few 
inches of soil. 

Vegetable Garden. — Celery in trenches should receive the final covering for 
the winter, which is best done by leaves or light stable litter ; in the latitude 
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of New York it should not be less than 12 inches thick. Potatos, beets, 
turnips, or other roots in pits, the spinach crop in the ground, or any other 
article in need of protection, should be attended to before the end of the 
month ; manure and compost heaps should be forwarded as rapidly as possible, 
and turned and mixed so as to be in proper condition for spring. Remove 
the snow that accumulates on cold frames or other glass structures, par- 
ticularly if the soil which the (glass covers was not frozen before the snow fell ; 
it may remain on the sashes longer if the plants are frozen in, since they are 
dormant, and would not be injured if deprived of light for eight or ten days. 
If roots have been placed in cellars, attention must be given to ventilation, 
which can be done by making a wooden box, say 6 by 8 inches, to run from 
the ceiling of the cellar to the eaves of the building above. 
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Absorption by leaves, 15, 29. 

Achiraenes, culture of, 282. 

Agave, culture of, 262. 

Almond, culture of, 309. 

Aloe, culture of, 262. 

Amaryllis, culture of, 283. 

American plants, 253. 

Ammonia, 116. 

Anemone, culture of, 211. 

Angelica, 413. 

Anise, 413. 

Annuals, hardy, 179 ; select list 
of, 180 ; half-hanly, 180 ; 
tender, 180. 

Antirrhinum, culture of, 213. 

Apple, culture of, 309 ; dwarf 
bush-trees, 311 ; cordons, 311, 
312 ; selection of dessert, 312 ; 
selection of kitchen, 313. 

Approach to garden, 59. 

Apricot, culture of, 313 ; forcing 
of, 314 ; selection of, 314. 

Artichoke, culture of, 356 ; selec- 
tion of, 357 ; Jerusalem, culture 
of, 382. 

Asparagus, culture of, 357 ; for- 
cing of, 358. 

Aster, China, culture of, 185. 

Aubergine, 377. 

Auricula, culture of, 213 ; select 
list of, 215. 

Azalea, Indian, culture of, 263. 

Balm, 413. 

Basil, 413. 

Bean, culture of, 359 ; selection 
of, 359. 

Bean, French, or kidney, culture 
of, 382 ; forcing of, 383 ; selec- 
tion of, 383 ; Scarlet Runner, 
384. 



Bedding plants, 254 ; spring bed- 
ding, 255 ; summer bedding, 
255 ; subtropical bedding, 256; 
carpet bedding, 258. 

Beet, culture of, 359 ; selection 
of, 360. 

Begonia, culture of, 285. 

Biennials, hardy, 187 ; select list 
of, 188. 

Blood manure, 115. 

Boilers, hot- water, 96 ; Rogers's 
conical, 96 ; saddle, 97 ; flued 
saddle, 97 ; gold medal, 99 ; 
Stevens's Trentham, 101 ; 
Weeks' 8 duplex upright tubu- 
lar, 103 ; Gray's upright oval 
tubular, 103 ; Ladds's, 103. 

Bone manure, 115. 

Borage, 413. 

Borecole, culture of, 361 ; selec- 
tion of, 361. 

Bottom heat, 25. 

Bouvardia, culture of, 285. 

Branch distribution, 165. 

Brinjals, 377. 

Broccoli, culture of, 361 ; selec- 
tion of, 362. 

Brussels sprouts, culture of, 363 ; 
best sorts of, 364. 

Buds, various forms of, 31 ; pro- 
pagation by, 31, 133 ; pro- 
liferous, propagation by, 126. 

Budding, 33. 

Bud-variations, 37. 

Bulbils, 31. 

Burnet, 413. 

Burnt clay as an ameliorator, 116. 

Cabbage, culture of, 364 ; selec- 
tion of, 366 ; red, 366 ; Portu- 
gal, 366 ; turnip, 384. 
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Cactus, representatives of, 286. 

Caladium, culture of, 287. 

Calceolaria, culture of, 263. 

Calla sethiopica, culture of, 276. 

Callus, 32. 

Camellia, culture of, 264 ; selec- 
tion of, 265. 

Capsicum, culture of, 366 ; varie- 
ties of, 366. 

Caraway, 413. 

Cardoon, culture of, 367. 

Carnation, culture of, 216. 

Carnivorous plants, 30. 

Carpet bedding, 258. 

Carrot, culture of, 368 ; forcing of, 
369 ; selection of, 370. 

Cauliflower, culture of, 370 ; selec- 
tion of, 371. 

Celeriac, culture of, 371. 

Celery, culture of, 371 ; selection 
of, 372. 

Cereus, culture of, 286. 

Chamomile, 413. 

Cherry, culture of, 314 ; forcing 
of, 315 ; selection of, 316. 

Chervil, 413. 

Chicory, culture of, 372. 

Chili, culture of, 367. 

Chives, culture of, 373. 

Chrysanthemum, culture of, 218 ; 
list of, 219; summer-flowering, 
220. 

Ciboule, 393. 

Cineraria, culture of, 266. 

Circumposition, 127. 

Climate, influence of, 17. 

Cocoa-nut fibre refuse, 113. 

Coleus, culture of, 288. 

Composts, 111, 113. 

Conservatory, arrangement of, 71. 

Cordon training, 152. 

Coriander, 413. 

Corn-salad, culture of, 374. 

Correa, culture of, 267. 

Couve tronchuda, 366. 

Cow dung, 114. 

Cranberry, culture of, 316. 

Cress, culture of, 374 ; Australian, 
374 ; curled, 374 ; garden, 374 ; 
golden, 374 ; Normandy, 374 ; 
Indian, 390 ; water, 411. 

Crocking pots, 143. 



Crocus, culture of, 220 ; select list, 
220. 

Crown imperial, culture of, 221. 

Cucumber, culture of, 375 ; selec- 
tion of, 377. 

Cucumber and Melon-house, con- 
struction of, 81. 

Currants, culture of, 317 ; selec- 
tion of, 318. 

Cuttings, propagation by, 134 ; 
branch, 134 ; leaf, 137 ; root, 
138 ; single eye, 139 ; rooting 
of, 32. 

Cyclamen, culture of, 267. 

Dahlia, culture of, 221. 

Delphinium, culture of, 223 ; list 
of, 223. 

Dibble, 142. 

Dill, 413. 

Division, propagation by, 125. 

Double flowers, 40. 

Dracaena, culture of, 288. 

Drag, 118. 

Dung, cow, 114 ; farm-yard, 114 ; 
fowl, 115 ; horse, 114 ; pig, 
114 ; pigeon, 115. 

Echinocactus, culture of, 286. 

Echinopsis, culture of, 286. 

Edgings for walks, 61. 

Egg plant, culture of, 377. 

Embryo of plants, 23. 

Endive, culture of, 378 ; selection 
of Batavian, 379 ; selection of 
curled, 379. 

Epiphyllum, culture of, 286. 

Erica, culture of, 269 ; selection 
of, 269, 270. 

Espalier rails, 66. 

Eucharis amazonica, culture of, 
288. 

Evaporation from leaves, 16. 

Farm- yard dung, 114. 

Fennel, 413. 

Ferns, culture of, 299 ; selection 
of, for stove, 300 ; for green- 
house, 302 ; hardy, 304. 

Fertilization of flowers, 41 ; cross, 42. 

Fig, culture of, 318 ; forcing of, 
319 ; selection of, 320. 

Finochio, 413. 

Fish as manure, 115. 

Flower-buds, 31. 
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Flowers, object of, 5 ; formation 

of, 22, 38 ; double, 40. 
Flower gatherer, Selby's, 119. 
Flower garden, situation of, 175 ; 

style of, 175. 
Forcing, 39, 172. 
Fork, digging, 117. 
Frames, 82, 86, 88. 
Frost, effects of, on plants, 20. 
Fruit houses, construction of, 75. 
Fruit room, arrangement of, 90. 
Fruit tree borders, 307. 
Fumigators, 119. 
Fuchsia, culture of, 270. 
Garden, American, 178. 
Garden engines, 120. 
Garden fence, 59. 
Garden, formation of the, 50. 
Garden appliances, 111. 
Garden furnaces, 95. 
Garden hedges, 57. 
Garden knife, 117. 
Garden materials, 111. 
Garden operations, 123 ; monthly, 

for Great Britain, 416 ; for the 

United States, 430. 
Garden, Rock, 177. 
Garden, site for, 50. 
Garden tools, 117. 
Garden walls, 55. 
Garden walks, 54, 60. 
Garden, Winter, 178. 
Gardener's residence, 63. 
Garlic, culture of, 380. 
Gemmae, 31. 

Germination of seeds, 47. 
Gladiolus, culture of, 223 ; list of, 

225. 
Glazing plant-houses, 71 . 
Gloxinia, culture of, 289. 
Gooseberry, culture of, 320 ; selec- 
tion of, 321. 
Gourds, culture of, 380. 
Grafting, 33 ; double, 36 ; cleft, 

130; crown, 131; rind, 131; 

root, 132 ; side, 131 ; tongue, 

130 ; whip, 130. 
Grafts, propagation by, 129. 
Graft-hybrids, 35. 
Grapes, select list of indoor and 

outdoor, 352. 
Grass walks, 61. 



Greenhouses, construction of, 72. 
Greenhouse plants, 259 ; select 

list of, 259. 
Guano, 115. 
Gypsum, 116. 
Hand-fork, 118. 
Heartsease, culture of, 240. 
Heat, action of, 19. 
Heating apparatus, 93. 
Hedge-cutter, Ridgway's, 119. 
Heliotropium, culture of, 271. 
Herbs, culinary, 413. 
Hippeastrum, culture of, 283. 
Hoe, Canterbury, 118. 
Hollyhock, culture of, 225 ; select 

list, 226. 
Hoof -parings as a manure, 115. 
Horehound, 413. 
Horn manure, 115. 
Horse dung, 114. 
Horse-radish, culture of, 382. 
Hot walls, 66, 105. 
Hot- water heating, 94. 
Hot- water pipes, 104. 
Hyacinth, culture of, 226 ; list of, 

229. 
Hybridization, 44. 
Hygrometry, 109. 
Hyssop, 413. 
Implements, 117. 
Inarching, 33 ; propagation by, 

131. 
Iris, culture of, 229. 
Kale, culture of, 361 ; selection 

of, 361. 
Kohl Rabi, culture of, 384. 
Lantana, culture of, 290. 
Larkspur, culture of, 186, 223. 
Lavender, 413. 

Lawn edging machine, Adie's, 119. 
Lawns, formation of, 178. 
Layering, 33. 

Layers, propagation by, 126. 
Leaf-buds, 31. 
Leaf-mould, 113. 
Leaves, action of, or leaf-work, 

13, 28. 
Leek, culture of, 384; selection of, 

385. 
Lettuce, culture of, 385; forcing 

of, 387; selection of, 388. 
Lettuce, Lamb's, 374. 
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Light, action of, 18, 29; electric, 

19, 40. 
Lily, culture of the, 230. 
Lime as a fertilizer, 116. 
Liquid manure, 115. 
Loam, 111. 

Lobelia, culture of, 234. 
Love-apple, 407. 
Malt-dust as a manure, 115. 
Mammillaria, culture of, 287. 
Manures, 114. 
Marigold, 414. 
Marjoram, 414; pot, 414; winter 

sweet, 414. 
Marrow, vegetable, culture of, 

380 ; custard, 381. 
Medlar, culture of, 322. 
Melon, culture of, 322; selection 

of, 324. 
Melon house, construction of, 

81. 
Mesembryanthemum, culture of, 

271; selection of, 271. 
Mint, 414. 
Mosaiculture, 258. 
Moutans, or Tree Pseonies, 239; 

list of, 240. 
Mulberry, culture of, 324. 
Mushroom, culture of, 388. 
Mushroom house, construction of, 

89. 
Mustard, culture of, 390. 
Narcissus, culture of, 235. 
Nasturtium, culture of, 186; cul- 
ture as an esculent, 390. 
Nectarine, culture of, 326, 328 ; 

selection of, 334. 
Night-soil as a fertilizer, 115. 
Nut, culture of, 326; selection of, 

327. 
Oca, 393. 

Offsets, propagation by, 124. 
Onion, culture of, 391 ; forcing 

of, 392; selection of, 393; 

Egyptian, 392 ; potato, 392 ; 

tree, 392 ; Welsh, 393. 
Opuntia, culture of, 287. 
Orach, culture of, 393. 
Orange, culture of, 327; selection 

of, 328. 
Orchard houses, construction of, 

83. 



Orchard-house trees, treatment of, 
353. 

Orchids, culture of, 292; selection 
of, 293. 

Oxalis crenata, culture of, 393; 
O. Deppei, culture of, 393. 

Paony, culture of, 238 ; list of, 239. 

Palms, culture of, 295; selection 
of, 295. 

Pansy, culture of, 240. 

Parsley, 414. 

Parsnip, culture of, 394; selection 
of, 394. 

Pea, culture of, 394; in frames, 
395; selection of, 396. 

Pea, sweet, culture of, 186. 

Peach, culture of, 328; fan train- 
ing of, 331 ; pruning of, 332 ; 
forcing of, 333; selection of, 334. 

Peach-house, .construction of, 79. 

Pear, culture of, 335; pyramid 
trees, 335; bush trees, 335; 
selection of dessert, 338 ; selec- 
tion of kitchen, 338. 

Peat earth, 112. 

Pelargonium, culture of, 272 ; 
selection of, 272 ; zonal, 273. 

Pennyroyal, 414. 

Pentstemon, culture of, 241 ; list 
of,. 242. 

Pepper, bell, 367; bird, 367. 

Peppermint, 414. 

Perennials, hardy, 189; select list 
of, 191. 

Petunia, culture of, 273. 

Phlox, culture of, 242; list of, 
243; P. Drummondii, culture 
of, 186. 

Phyllocactus, culture of, 287. 

Phylloxera on vines, 351. 

Pickfork, 118. 

Picotee, culture of, 216. 

Pig dung, 114. 

Pigeon dung, 115. 

Pine-apple, culture of, 338; selec- 
tion of, 341. 

Pinery, 77; pine pits, 79. 

Pink, culture of, 243; list of, 244; 
Indian, culture of, 186. 

Pits, 86; cucumber, 83. 

Plant architecture, 3. 

Plant growth in darkness, 19. 
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Plant juices, 20. 

Plant kinship, 5. 

Plant life, 2. 

Plant nutrition, 8, 28. 

Plant reproduction, 21. 

Plant structure, 6. 

Plant houses, construction of, 66; 
angle of elevation, 68; ridge and 
furrow, 70. 

Plant stove, construction of, 73. 

Planting, 26, 140; proper season 
for, 26, 143 ; best mode of, 27. 

Plum, culture of, 342; selection 
of culinary, 343 ; selection of 
dessert, 343. 

Poinsettia, culture of, 291. 

Polyanthus, culture of, 244. 

Polyanthus Narcissi, 237. 

Pot, double cutting, 136. 

Potash as a manure, 116. 

Potato, culture of, 396; forcing 
of, 397; selection of, 399. 

Potentilla, culture of, 245 ; list of, 
245. 

Pots, substitute for, 146. 

Potting, 143. 

Primrose, culture of double, 245. 

Primula, Chinese, culture of, 274. 

Propagation of plants, 123. 

Protoplasm, 6. 

Pruning, 36, 148; how to cut, 
157; dwarf-tree, 150; pyramid, 
150; fan-shaped, 153; horizon- 
tal, 155; summer, 37, 159; 
flowering plant, 160 ; root, 162. 

Pumpkin, culture of, 381. 

Pyrethrum, culture of, 245; list 
of, 246. 

Quince, culture of, 343. 

Radish, culture of, 399; forcing 
of, 400; selection of, 400. 

Rampion, culture of, 400. 

Ranunculus, culture of, 246; list 
of, 247. 

Rape dust as a manure, 115. 

Raspberry, culture of, 344; selec- 
tion of, 344. 

Repotting plants, 143. 

Respiration of plants, 30. 

Reversion in plants, 46. 

Rhododendron, culture of, 252 ; 
selection of, 253. 



Rhubarb, culture of, 401; forcing 

of, 401; selection of, 402. 
Richardia, culture of, 276. 
Ringing, 163. 

Rocambole, culture of, 402. 
Roots, action of, 4, 9. > 
Root development, 23. 
Root grafting, propagation by, 

132. 
Root pruning and lifting, 24. 
Rose, culture of, 253; Rosery, 

177. 
Rosemary, 414. 
Rue, 414. 

Runners, propagation by, 125. 
Sage, 414. 

Salsafy, culture of, 402. 
Salt, common, as a fertiliser, 117. 
Salvia, culture of, 276; winter 

flowering sorts, 277. 
Sand, 112. 
Sap or plant juice, 20; movements 

of, 20. 
Savory, 414; winter, 414. 
Savoy, culture of, 402; selection 

of, 403. 
Sawdust as manure, 115. 
Scallions, 393. 
Scorzonera, culture of, 403. 
Sea-kale, culture of, 404; forcing 

of, 405. 
Seed formation, 41. 
Seeds, propagation by, 123. 
Selection of seed, 47. 
Service, culture of, 345. 
Shallot, culture of, 406. 
Shelter for gardens, 57. 
Shrubs, hardy, 249; lists of, 251, 

252. 
Site for garden, 50. 
Size and form of garden, 53. 
Skirret, culture of, 406. 
Slips, garden, 56. 
Smoke flue, as a source of heat, 

94. 
Snapdragon, culture of, 186. 
Soda as a manure, 116. 
Soils, varieties of, 51, 111. 
Solar heat, 106. 
Soot as a manure, 117. 
Sorrel, culture of, 406; French, 

406. 
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Spade, 117. 

Spearmint, 414. 

Spinach, culture of, 407; moun- 
tain, 393; New Zealand, culture 
of, 390. 

Sports on plants, 37. 

Spring bedding, 255. 

Sprouts, Brussels, 363; Albert, 
364; Dalmeny, 364. 

Standard fruit trees, 309. 

§tem growth, 27. 

Stocks, culture of annual, 185; of 
biennial, 188, 189. 

Stocks for grafting and budding, 
33, 34; effect of, on the fruit, 
34; effect of, on scion, 35. 

Stoves, &c., for heating, 104. 

Stove plants, 277; select list of, 
278. 

Strawberry,, culture of, 345; forc- 
ing of, 346; selection of, 347. 

Structures, garden, 63. 

Subsoil, treatment of, 53. 

Subtropical gardening, 256. 

Succory, culture of, 372. 

guckering iron, 125. 

Suckers, propagation by, 125. 

Sulphurators, 120. 

Summer bedding, 255. 

Summer pruning, 37, 159. 

Syringes, 120. 

Syringing, 29. 

Tallies, 120. 

Tan as manure, 115. 

Tank system of heating, 105. 

Tansy, 414. 

Tarragon, 414. 

Thyme, 415; lemon, 415. 

Tile edging, 61. 

Tomato, culture of, 407; forcing 
of, 408; selection of, 409. 



Tools, implements, &c, 117. 

Training, 37, 163; cordon, 152 ; 
pyramidal, 166 ; en quenouille, 
166; horizontal, 166; fan, 167; 
half-fan, 169 ; greenhouse 
plants, 170 ; bedding plants, 

171. 

Transplanting, 140. 

Trees, hardy, 249; lists of, 251. 

Tubers, propagation by, 124. 

Tulip, culture of, 247; selection 
of, 249. 

Turf-beater, 179. 

Turnip, culture of, 409; selection 
of, 411. 

Tyd«a, culture of, 292. 

Vegetable culture, 356. 

Vegetable marrow, 380. 

Vegetable refuse, 117. 

Ventilating apparatus, 106. 

Vine, culture of, 348; borders for, 
348; pruning of, 350; pot cul- 
ture of, 350; mildew, remedy 
for, 351 ; selection of, indoor and 
outdoor, 352. 

Vinery, construction of, 75 ; 
hipped-roofed, 76; lean-to, 76; 
span-roofed, 77. 

Walks, garden, 54, 60. 

Walls, garden, 55, 63, 65; coping 
of, 65 ; hot, 66. 

Wall studs, 64. 

Walnut, culture of, 353. 

Water cress, culture of, 411; in 
winter, 412. 

Water supply in gardens, 58. 

Watering, 25, 147. 

Witloef, culture of, 373. 

Wormwood, 415. 

Yam, Chinese, culture of, 412. 

Zinnia elegans, culture of, 187. 
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MANUAL OF BOTANY, 

INTRODUCTION TO THE STUDY OF THE STRUCTURE, 
PHYSIOLOGY, AND CLASSIFICATION OF PLANTS. 

By J. HUTTON BALFOUR, M.D., 

LATE PROFESSOR OP BOTANY IN THE UNIVERSITY OP EDINBURGH. 



Fifth Edition. Crown 8vo, with 963 Illustrations. 

Price 12s. 6d. 



" Professor Balfour has published many excellent text-books on Botany, 
but none of them, we think, so useful and so comprehensive as his 
' Manual,' the fifth edition of which is now before us. Although the 
preface does not inform us, yet we observe by comparing this edition 
with the last, published in 1860, that much of it has been re-written 
and new illustrations added, so that the work has been brought up to 
the present time. The chapters on geographical and fossil botany, as 
well as that on the use of the microscope in vegetable histology, have 
been entirely remodelled. An excellent glossary of botanical terms is 
given, and, what adds much to the usefulness of the book, a remarkably 
complete index. There is no work in the English language with which 
we are acquainted that treats in so comprehensive and accurate a manner 
all the departments of botany, and therefore we conscientiously recom- 
mend the ' Manual ' to all teachers and students of the science as a 
complete and safe text-book. — Scotsman." 



BALFOUR'S BOTANICAL WORKS. 



In one Volume demy 8vo, Illustrated with four Lithographic 
Plates and upwards of 100 Woodcuts. 

Price Is. 6d. 



INTRODUCTION 

TO THB 

STUDY OF PAUEONTOLOGICAL BOTANY. 



" Professor Balfour has published, in the form of a separate work, 
and with additions, that portion of his ( Class-Book of Botany ' which 
contains an introduction to fossil botany. The importance of the study 
of fossils, particularly in their relations to time and space, is now 
universally admitted as being essential to a thorough study of all the 
natural sciences; and geologists, especially, admit that, but for 
palaeontology, their science would not have made such progress as it 
has ; and such a book as this must be considered as a valuable aid to 
the study. It, of course, presupposes acquaintance with botany pure, 
or the botany of the present time, for only he who is intimate with 
existing flora and fauna has a right to decide in regard to fossils, and 
is therefore intended only for advanced students in botany. On a 
work of this kind we cannot give a detailed criticism. We may 
mention, however, that Professor Balfour takes Brogniart's division of 
the fossil flora into three great epochs : — (1) The reign of acrogens ; 
(2) the reign of gymnosperms ; and (3) the reign of angiosperms. 
The first should be particularly interesting to Edinburgh students, 
embracing, as it does, the Silurian, Carboniferous, and Permian epochs ; 
the vicinity of our city being particularly rich in Carboniferous fossils, 
which, moreover, belonging chiefly to the fern class, have a special 
value from their retaining their forms better than cellular plants, and 
the cellular portions of vascular plants. The portions of the book 
which refer to coal will also be found interesting by a larger circle of 
students than that composed merely of palseontological and botanical 
students. The fact that Professor Balfour is the author of this book is 
a sufficient guarantee of the excellence of its method, the accuracy of 
its information, and the lucidity of its style ; and we have no doubt 
that it will serve the purpose for which its author designed it — namely, 
of encouraging students to take up and peruse with enthusiasm the 
subject of fossil botany. We may add that, in point of typography 
and wealth of illustrations, it is equal, if not superior, to any book of 
the kind we have seen." — Edinburgh Courant. 
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Price 3s. 6d. 



ELEMENTS OF BOTANY 

FOR THE USE OF SCHOOLS. 



" This new work by Professor Balfour is perfectly distinct in its 
scope and object from the well-known * Manual, and other works of the 
same author. Its object is to provide a text-book for candidates for 
school examinations and non-gremial examinations by the universities. 
While, therefore, elementary, it is thoroughly scientific ; while popular 
in one sense, it is very far removed from the vagueness of so-called 
popular handbooks. In the first part the structure and functions of 
plants and their organs are examined, and illustrated by woodcuts. The 
second part consists of classification, and here the technical terms are 
carefully and simply explained as they occur. One of the most admir- 
able features of the work is, that here, after describing each order, one 
of the most common weeds belonging to it, accessible to every student, 
is taken, and carefully illustrated in detail, to explain the distinctive 
characters of its class. At the end of each division a series of questions 
are appended, most valuable to the teacher and school lecturer, and not 
less so to the private student, to enable him to test his acquisition of 
the subject, and to point out the most important facts. A very com- 
plete glossary of scientific terms is appended. 

" When we recall the dry and dictionary-like manuals to which we 
were forced to have recourse in our younger days, to learn the Linnsean 
system — as inviting to a boy as so many pages of Johnson's Dictionary 
— we can but envy our juvenile successors with Professor Balfour for 
their instructor and mentor." — The Contemporary Review. 

"We have before us another of those admirable elementary text- 
books of natural science which our foremost professors do not now 
disdain to compile for the young. Written in an admirably clear and 
simple style, profusely illustrated by woodcuts on nearly every page, 
and containing fewer words of six and seven syllables ending in cms 
than any other book on Botany which we ever remember to have read, 
it is exactly suited for scholastic purposes as a first book of natural 
science. It will also be found invaluable by any person who wishes 
to acquire the leading principles of Botany with the least trouble and 
in the most interesting way." — Examiner. 



In Crown Svo. Price Is. 6d. 

THE BOTANIST'S COMPANION, 

DIRECTIONS FOR THE USE OF THE MICROSCOPE, AND 

FOR THE COLLECTION AND PRESERVATION OF 

PLANTS, WITH A FULL GLOSSARY OF 

BOTANICAL TERMS. 

Second Edition. 
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In Foolscap 8vo. Illustrated. Price 4s. 6d. 

THE SCHOOL MANUAL OF GEOLOGY, 
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Edited by 
ALFRED J. JUKES-BROWNE, B.A., F.G.S. 

OF H.M. GEOLOGICAL SURVEY. 



From NATURE. 

" We have again to commend Mr Jukes-Browne's skill in so 
well maintaining the distinctive character of his uncle's work, 
while not hesitating to introduce such new matter as is de- 
manded by the progress of the science." 

From the LANCET. 

" The arrangement and style are alike good, and altogether 
we regard it as well adapted for schools, and for persons who 
are desirous of gaining at any rate something like an intelli- 
gent idea of the subject." 



In Crown Svo, Second Edition, Price 7s. 6d 

ELEMENTS OF MINERALOGY, 

Containing a General Introduction to the Science, 
with Descriptions of the Species, 

By JAMBS NICOLL, P.R.S.B., F.G.S., 

LATE PROFESSOR OF NATURAL HISTORY IN THE UNIVERSITY OF 

ABERDEEN. 

Illustrated with Numerous Woodcuts. 

'* The volume is precisely that which the student requires, since it 
supplies every detail with such minuteness that he may readily 
refresh his memory with regard to any fact which his instructor may 
have mentioned in the course of his lectures. The volume is altogether 
as complete and explanatory as could be desired, and for the student 
who has the advantage of a teacher of only ordinary intelligence there 
is probably no elementary manual which could be turned to which 
would afford him greater assistance in refreshing his memory of the 
facts he had been taught, or in filling up the more minute details 
connected with the subject. The book is in every respect worthy of 
the highest commendation." — Mining Journal. 
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Illustrated with 150 Wood Engravings, 

Price 5s. 

ELEMENTS OP ZOOLOGY, 

For the Use of Schools and Science Classes. 
By ANDREW WILSON. 

" Admirably adapted for the purpose for which it is intended. 
The work will be hailed alike by teachers and students. — Standard. 
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PRACTICAL ANGLER; 

OR, 

THE ART OF TROUT FISHING MORE PARTICULARLY 
APPLIED TO CLEAR WATER. 

By W. C. STEWART. 



Contents : — Introductory — Fresh Water Trout — 
Angler's Equipment — Artificial Fly Fishing — Flies 
Fly-Dressing as on Trouting with the Fly — On 
Angling with the Worm — May Fly Fishing — 
Minnow and Pair-Tail Fishing — Loch Fishing — 
Application — Appendix. 



" A more practical, sound, sensible, and unpretending book 
we never read, and we recommend it without abatement on 
qualification." — Saturday Review. 

" Without hesitation we pronounce this little treatise the 
best we have ever read on angling for trout " — BeW$ Life in 
London. 

"The most thoroughly correct and complete guide and 
teacher as to angling." — Scotsman. 



In Uo y cloth, with numerous Illustrations, Price 5s. 

BRITISH FARMING. 

A Description of the Mixed Husbandry of Great Britain, 

By JOHN WILSON, 

FARMER AT EDINGTON MAINS, BERWICKSHIRE. 

Contents : — Historical Summary — Recent British Agri- 
culture — Practice of British Agriculture — Farm 
Buildings — Fences — Machines and Implements of 
Husbandry — Reformation of the Land for Tillage 
Operations — Tillage Operations — Succession of Crops 
— Manures — Cultivated Crops — Live Stock, Horses, 
Cattle, Sheep, Goats — Improvement of Waste Lands 
— General Observations. 



In Fcap. Svo t with numerous Tables and Maps, Price 5s. 

BRITISH SHEEP FARMING. 

By WILLIAM BROWN, 

LATE OP INVERCAULD, BRAEMAR. 

Contents : — Grazings — Leading Sheep — Wool and Mutton- 
Pasture Lands — Deer versus Sheep, &c. 

"The book is a very clever description of its subject from an original 
and extremely interesting point of view. Though not going into great 
detail on the practice of sheep management, there is in Chapters VT. 
and VII. a great deal of useful information of practical serviceable- 
ness to the farmer. The book is well illustrated with maps, coloured 
and otherwise, and will, no doubt, obtain many readers, most of whom 
will be well satisfied with their purchase." — Gardener's Chronicle. 
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